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HE  Duplex  Hanger  Company  has  been  designing  and 
manufacturing  a  general  line  of  joist  hangers,  I  beam 
hangers,  wall  hangers,  wall  plates,  wall  boxes,  post  caps 
and  post  bases  since  1890  and  Duplex  Products  have 
an  enviable  reputation  for  design  and  quality  of  mate¬ 
rial.  Though  fabricating  these  products  in  many  designs  and  for 
every  purpose,  the  Duplex  Hanger  Company  was  the  first  to  manu¬ 
facture  and  market  a  malleable  iron  joist  hanger  and  wall  hanger, 
and  Duplex  Framing  Fittings  today  are  the  result  of  the  many 
years  of  experience,  research  and  development  in  the  manufacture 
of  them.  The  fact  that  leading  architects,  contractors  and  builders 
specify  our  products  reflects  the  success  of  our  efforts. 

Duplex  Framing  Fittings  are  other  buildings  where  excessive 

moisture  and  acid  or  smoke 
fumes  are  encountered. 


standard  in  size  and  cover  an 
exceptional  range  of  application. 
Estimates  on  all  of  our  products 
will  be  furnished  promptly  and 
cheerfully,  and  our  engineering 
department  is  ever  ready  to 
serve  you  with  designs  and  en¬ 
gineering  information  relating 
to  our  products  and  heavy 
timber  construction.  We  are 
prepared  to  furnish  either  gal¬ 
vanized  or  lead-coated  Duplex 
Hangers,  Post  Caps,  Bases,  etc., 
as  may  be  desired,  when  they 
are  required  for  use  in  ice  stor¬ 
age  buildings,  round  houses  and 


No  effort  has  been  spared  to 
make  this  edition  of  our  catalog 
an  auxiliary  hand  book  of  better 
timber  construction  for  Archi¬ 
tects,  Draughtsmen  and  Con¬ 
tractors.  Much  new  material 
has  been  added,  together  with 
many  tables  and  detailed  in¬ 
formation,  so  that  it  presents 
the  most  modern  and  best  de¬ 
signing  practice  of  present  times 
relating  to  timber  and  slow 
burning  mill  construction. 


The  DUPLEX  HANGER  Co. 

Cleveland  -  Ohio 
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JOIST  HANGERS 

(Each  Hanger  Tested) 


Duplex  Single  Joist  Hanger 

The  most  satisfactory  and  ser¬ 
viceable  joist  hanger  on  the  mar¬ 
ket.  Made  of  the  finest  quality 
malleable  iron  and  designed  for 
exacting  service.  More  efficient 
than  wrought  iron  or  steel,  reduces 
shrinkage  to  a  minimum  and  re¬ 
tains  full  strength  of  the  timbers. 


R.  &  L.  Joist  Hanger 


This  hanger  was  designed  for  and  is  especially  adapted  for 
mill  construction  work.  Made  in  two  parts  or  pairs,  it  gives  a 
flexibility  in  framing  timbers  found  in  no  other  hanger. 


Duplex  Heavy  Duty 
Joist  Hanger 

Made  of  malleable  iron  and 
designed  to  meet  the  needs  of  extra 
heavy  construction.  Embodies  the 
features  of  the  two  part  hanger  in  a 
compact  unit.  The  most  rugged 
hanger  for  timber  girders  manu¬ 
factured. 


Duplex  Concrete  Block  Hanger 

Embodies  all  the  features  of  the  Duplex  Wall  Hanger 
adapted  to  use  where  walls  are  constructed  of  Concrete  Block  or 
Cement  Stone. 
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WALL  HANGERS 


Duplex  Malleable  Wall  Hanger 

The  Duplex  Wall  Hanger  embodies  every  essen¬ 
tial  requirement  for  good  building  construction. 
Does  not  disrupt  masonry  bond,  maintains  a 
secure  anchorage  and  provides  a  free  circulation 
of  air,  reducing  dry  rot. 

This  type  for  joists  up  to  4"  wide. 


Duplex  Steel  Wall  Hanger 

Standard  Size 

A  wall  hanger  employing  all  the  features  of  the 
malleable  iron  wall  hanger  but  made  of  steel. 
Conceded  to  be  the  most  satisfactory  wall  hanger 
ever  devised. 

For  joists  6",  8"  and  10"  wide. 


Duplex  Extra  Heavy  Steel  Wall  Hanger 

Heavy  Duty  Unit 

Rugged  construction  enables  this  hanger  to  per¬ 
form  the  most  exacting  requirements  of  heavy  mill 
construction.  Definitely  designed  for  its  purpose, 
it  serves  that  purpose  as  no  other  wall  hanger  can. 
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WALL  BOXES  and  I  BEAM  HANGERS 


Duplex  Wall  Box 


The  Duplex  Wall  Box  is  designed  for  anchoring  timber  beams 
and  girders  in  brick  and  masonry  walls  and  as  a  protection 
against  dry  rot.  A  steel  box  is  riveted  to  the  Duplex  Wall  Plate, 
providing  for  a  free  circulation  of  air  around  the  timber.  Furnished 
with  a  cover  plate  if  required. 


Duplex  Malleable  Wall  Plate 


This  fitting  is  a  clean  cut  malleable  iron  casting,  stronger  and 
tougher  than  cast  iron.  The  rib  at  the  back  of  the  plate  provides 
a  secure  anchorage  in  the  wall.  Designed  to  give  ample  bearing 
on  the  wall  and  to  withstand  the  bending  stresses  in  the  plate 
due  to  the  bearing  load. 


Duplex  Steel  I  Beam  Hanger 


A  specially  designed  fitting  for  wood  beams  framed  to  struc¬ 
tural  steel  I  beams.  This  particular  device  is  one  of  the  safest  and 
most  economical  methods  known  for  framing  wood  to  steel  where 
the  lower  flange  of  the  I  beam  and  the  bottom  of  the  joists  are  flush. 


Duplex  Steel  I  Beam  Shelf  Hanger 


Expressly  made  to  provide  for  wood  beams  that  frame  above 
the  bottom  flange  of  steel  beams  not  more  than  4  inches.  No 
blocking  is  necessary  as  the  bottom  bracket  is  made  to  the 
exact  height  required. 


Duplex  Steel  I  Beam  Box  Hanger 


Made  to  care  for  framing  conditions  where  the  bottom  of  wood 
beams  is  more  than  4  inches  above  the  bottom  of  the  steel  beam. 
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POST  CAPS 


The  Duplex  Steel  Post  Cap 

Girder  Same  Size  as  Lower  Post,  2-way  Framing 
Made  for  square  and  rectangular  posts  in 
1-way,  3-way  and  4-way  Framing 

The  Duplex  Post  Cap  combines  strength,  durability  and  depend¬ 
ability  with  simplicity  of  design  and  ease  of  application.  Made  of 
the  best  grade  of  mild  open  hearth  steel,  the  two  side  plates  and 
bearing  bracket  when  bolted  together  form  a  unit  that  is  unques¬ 
tionably  the  best  design  for  rigid  construction. 

The  two  inner  bolts  are  spaced  the  correct  distance  apart,  so  as  to 
form  in  connection  with  the  side  plates  a  box  for  the  top  of  the  post. 

The  Cap  fits  snugly  over  the  post  and  requires  no  fitting.  Un¬ 
less  specially  ordered  the  Caps  are  made  for  dressed  timber,  J4  inch 
less  than  full  size.  Full  sizes  for  rough  timber  without  extra  charge. 


Duplex  Steel  Post  Cap 

One-Way  Girder  Construction  Made  for  Square  and  Rectangular  Posts 

Where  posts  are  placed  against  the  wall  or  in  the  construction  of  elevator 
shafts  this  pattern  of  Duplex  Post  Cap  serves  a  purpose  not  found  in  any 
other  type  of  post  cap.  This  post  cap  may  also  be  made  with  side  brackets 
for  two-  and  three-way  construction. 


Duplex  Steel  Post  Cap 

Girders  Smaller  Than  Post 
2-Way  Framing 

Made  for  square  and  rectangular  posts 
and  1-way,  3-way  and  4-way  framing 

This  pattern  of  Duplex  Post 
Cap  is  designed  to  care  for  con¬ 
struction  requiring  a  girder  and 
upper  column  smaller  than  the 
lower  post.  This  post  cap  demon¬ 
strates  the  adaptability  of  Duplex 
Post  Caps  to  meet  any  condition 
of  framing. 

Necessary  information  for  ordering  Post  Caps  may  be  found  on  Page  42. 
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POST  CAPS 


Duplex  Steel  Post  Cap 

Girder  Larger  Than  Post,  2-way  Framing.  Made  for  Square  and  Rectangular  Posts. 


This  pattern  of 
Duplex  Post  Cap  is  de¬ 
signed  to  care  for  con¬ 
struction  requiring  a 
girder  larger  than  the 
upper  or  lower  post. 
This  pattern  of  post  cap 
again  shows  the  flexibil¬ 
ity  of  Duplex  Post  Caps 
and  their  ability  to  meet 
every  requirement  of 
timber  construction  re- 
quiring  post  caps. 
Made  also  for  1-way,  3- 
way  and  4-way  framing. 


Duplex  Steel  Post  Cap 

3-  and  4-Way  Construction 

The  simplicity  of  design  and  construction  of  the  Duplex 
Post  Cap  adapts  it  to  any  desired  form  and  use.  The  illustra¬ 
tions  used  here  show  how  easily  this  post  cap  may  be  framed. 
This  style  of  cap  is  made  for  bevel  roofs,  right  angles,  and  many 
other  special  conditions.  The  side  outlet  brackets  may  be  placed 
on  the  side  plates  to  obtain  an  almost  infinite  variety  of  results 
and  to  overcome  any  difficult  construction  problem.  No  other 
post  cap  possesses  the  wide  range  of  application  and  utility  that 
is  a  feature  of  Duplex  Post  Caps. 


Necessary  information  for  ordering  Post  Caps 
may  be  found  on  Page  42. 
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POST  CAPS  and  BASES 


Duplex  Steel  Post  Cap 

For  Use  on  Continuous  Posts 


The  same  general  design  applies  to  this  cap  as  in  the  standard  Duplex 
Post  Cap  except  that  the  bearing  bracket  is  made  in  two  pieces,  each 
having  a  bearing  on  the  lower  post  instead  of  being  continuous  along 
the  full  length  of  the  post  cap.  The  heavy  bolts  under  the  bearing  brackets  secure  a  rigid  bearing  for  the  girder, 
the  post  being  notched  to  provide  a  shoulder  for  the  bearing  brackets  as  shown  in  the  illustration. 


Duplex  Steel  Post  Base 


A  neat  and  inexpensive  fitting  far  superior  to  cast  iron 
bases  and  closely  approaching  in  design  the  bases  of  struct¬ 
ural  steel  columns.  Structural  angles  for  a  collar  secure  the 
bottom  of  the  post  against  any  movement  and  are  riveted 
to  a  steel  sole  plate  designed  to  care  for  maximum  column 
stresses  for  each  size  of  timber. 


Duplex  Combination  Steel  Post  Cap 


This  post  cap  was  designed  for  use 
in  mercantile,  apartment  and  other  , 
buildings  where  the  ceiling  finishes 
close  to  the  post.  This  cap  is  neat  in 
appearance  and  is  of  the  same  good 
quality  always  found  in  Duplex 
Products. 
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Typical  Installation  of  Duplex  Post  Caps  and  Duplex 
Joist  Hangers  in  Heavy  Mill  Type  Construction 
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R.  H.  Comey  Co.  Building,  Philadelphia,  Pa. 

Mockett  Construction  Co.,  Gen.  Contr.,  Camden,  N.  J.  Arnold  Moses, 

Archt.,  Philadelphia. 


The  illustration  of  the  Meblin  Factory  shows  the 
roof  construction,  using  Duplex  2 -way  Caps  with 
offset  side  plate  to  take  a  girder  wider  than  the  post. 


The  interior  of  the  R.  H.  Comey  Building  shows 
a  typical  mill  constructed  building,  using  Duplex 
Caps  and  Hangers.  The  Caps  are  4-way  Caps, 
carrying  a  main  girder  2  inches  larger  than  the  post 
with  two  beams  carried  by  4-way  brackets  on  the 
sides  and  the  Duplex  Malleable  Hanger  No.  80 
for  framing  the  beams  to  the  girders. 


Piano  Factory,  Paul  G.  Meblin  &  Sons 

West  New  York. 


This  cut  of  the  H.  B.  Smith  Company  building 
shows  Duplex  4-way  Caps  carrying  same  size 
girder  as  the  post  and  two  beams  on  4-way  brackets 
on  the  sides.  It  also  shows  the  beams  being  carried 
to  the  girder  by  means  of  the  Duplex  two  part 
Hanger,  the  No.  75  R.  &  L. 


H.  B.  Smith  Co.,  Westfield,  Mass. 
Archt.,  C.  A.  Tinker,  Westfield,  Mass. 


These  jobs  give  a  very  good  idea  of  the  adaptability  of  the  Duplex  Cap  to  both  two-way  and  four-way 
construction.  They  are  equally  adaptable  for  one-way  and  three-way  construction,  also  for  girders  larger  than 
the  post  or  smaller  than  the  post  as  well  as  the  same  size  as  post. 
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A  Novel  Application  of  Duplex  Hangers 
in  the  Skinner  Packing  Company  Plant 

South  Omaha,  Nebraska 

By  H.  J.  BISHOP,  Construction  Engineer 


THE  new  plant  of  the  Skinner  Packing  Company  at  South  Omaha,  Nebraska,  is  of  the 
most  modern  type  and  embodies  many  innovations  in  construction  details.  Among  these 
is  the  use  of  the  Duplex  Joist  Hanger  in  connection  with  concrete  beams.  Hitherto,  this 
type  of  Hanger  has  been  considered  adaptable  to  lumber  construction  only  and  this  application 
of  the  hangers  to  concrete  construction  is  believed  to  be  the  first  of  its  kind. 

It  is  necessary  in  chill-rooms,  hanging  rooms  and  other  portions  of  the  buildings  where  over¬ 
head  trackage  is  used,  as  well  as  in  the  lofts  over  the  killing  floor,  to  use  wood  beams  for  support¬ 
ing  the  track  hangers  which  carry  the  special  overhead  trackage  used  in  packing  houses.  In 
this  instance  we  made  liberal  use  of  Duplex  Hangers  for  carrying  all  our  track  timbers,  the 
main  supports  being  reinforced  concrete  with  pockets  cast  in  the  concrete  to  receive  Duplex 
Hangers  of  the  sizes  required. 


Illustration  No.  1 


In  order  to  provide  for  the  use  of  these  Hangers,  turned  wood  cores,  tapered  to  correspond 
to  the  taper  of  lugs  on  back  of  Duplex  Hanger  and  of  one-eighth  inch  greater  diameter  and 
one-fourth  inch  greater  length  than  the  lugs  mentioned  were  used,  the  core  being  accurately 
bored  for  one-half  inch  bolts. 

In  the  case  of  beams  required  to  carry  the  Duplex  Hangers,  these  cores  were  accurately 
spaced  inside  the  beam  boxes  (or  Forms),  bolted  to  same  with  nuts  on  the  outside  of  Forms  so 
as  to  allow  of  easy  removal  of  the  Forms.  In  the  case  of  columns  required  to  carry  Duplex 
Hangers,  the  column  boxes  (or  Forms)  were  first  set  up  so  as  to  be  removable,  and  after  remainder 
of  frame  work  was  completed  and  column  reinforcement  in  place,  core  levels  were  marked  by 
means  of  an  Engineer’s  level,  lugs  then  being  accurately  spaced  in  a  horizontal  direction  and 
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the  bolt  holes  bored  through  the  Forms.  The  Column  side  forms  were  then  loosened  one  at  a 
time  and  sprung  out  far  enough  to  allow  of  bolting  on  the  cores,  after  which  they  were  placed 
in  final  position. 

In  some  cases  where  spiral  column  reinforcement  is  used,  it  is  necessary  to  spread  the  spirals 
so  as  to  allow  the  use  of  the  core  to  the  full  depth  required  to  accommodate  the  Hanger  lugs. 
This  is  easily  accomplished  and  does  not  materially  affect  the  functioning  of  the  spiral.  In  order 
to  place  these  Hangers  it  is  simply  necessary  to  withdraw  the  wood  core,  which  is  easily  accom¬ 
plished  by  means  of  the  bolt  remaining  in  the  core,  after  the  concrete  has  set  and  the  core  has 
shrunk  to  its  original  size;  then  all  that  is  necessary  is  to  place  the  Hanger,  which  is  held  in  place 
by  the  timber,  as  clearly  indicated  on  Illustration  No.  2. 

The  section  of  the  building  shown  on  Illustration  No.  1  is  prepared  to  carry  beef  hanging 
rails.  The  cores  shown  in  the  column  allow  also  of  a  change  from  beef  rails  to  hog  rails,  which 
are  shown  on  Illustration  No.  2. 

Illustration  No.  2  shows  the  applications  of  the  track  rails  at  the  lower  level  being  carried 
by  columns  for  the  hanging  of  hog  rails,  with  provision  for  Hangers  in  beams  above  so  as  to 
allow  change  from  hog  hanging  section  to  beef  hanging  section.  This  type  of  construction  applies 
generally  throughout  all  of  the  chill-rooms,  coolers  and  storage  rooms  wherever  trackage  is  used. 


Illustration  No.  2 


In  the  killing  floor  the  general  construction  of  the  building  proper  is  of  reinforced  concrete 
columns  and  beams  without  floors.  Such  overhead  trackage  as  is  necessary  is  carried  on  wood 
beams  attached  by  means  of  Duplex  Hangers  to  the  reinforced  concrete  framework  of  the 
building. 

The  simplicity,  economy  and  utility  of  this  method  of  using  Duplex  Hangers  in  connection 
with  concrete  construction  is  self  evident,  as  shown  by  the  various  photograph  prints.  The 
method  shown  was  devised  by  Mr.  H.  J.  Bishop,  C.  E.,  of  Omaha,  Engineer  for  the  design  and 
construction  of  The  Skinner  Company  Packing  Plant.  Mr.  F.  V.  Thomas  acted  as  Assistant 
Engineer  and  Collins  Bros,  of  Kansas  City  and  Omaha  were  the  contractors  for  the  construction 
of  the  buildings. 
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The  Strength  of  Duplex  Post  Caps 


Duplex  Caps  in  Burned  Building 
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The  photographs 
shown  were  taken  in  a 
large  mill  construction 
mercantile  building  in 
Brooklyn,  New  York, 
one  section  of  which  was 
constructed  with  cast 
Iron  post  caps  while  the 
newer  section  was  con¬ 
structed  with  Duplex 
Steel  Post  Caps. 


Cast  Caps  in  adjoining  Burned  Building 


THE  Duplex  Cap  shown 
in  the  upper  left  hand 
photograph  was  found  to  be 
perfectly  intact  and  as 
good  as  new,  while  the  cast 
iron  cap  shown  in  the  upper 
right  hand  photograph  was 
badly  cracked  and  partially 
displaced.  As  the  section  of 
the  building  equipped  with 
Duplex  Steel  Post  Caps  car¬ 
ried  an  extremely  heavy  load 
and  the  section  equipped 
with  cast  iron  post  caps  had 
practically  no  load,  the  pic¬ 
tures  prove  conclusively  the 
absolute  superiority  of  Du¬ 
plex  Caps. 

The  building  has  since  been 


Reconstructed  Building  in  which  Duplex 
Caps  are  used  exclusively 


reconstructed  as  shown  in  the 
photograph  opposite. 

The  Duplex  Post  Caps  re¬ 
mained  in  the  building,  new 
posts  and  girders  having  been 
framed  into  them  as  shown  in 
the  background.  The  post  in 
the  foreground  was  inserted  in 
the  old  cap  with  the  burned 
girders  resting  on  it  ready 
to  be  exchanged  for  new  gir¬ 
ders.  Wherever  cast  iron  had 
been  used  Duplex  Steel  Post 
Caps  were  installed. 

The  value  of  Duplex  Steel 
Post  Caps  in  building  con¬ 
struction  is  evidenced  by 
their  showing  in  the  building 
fire  named. 
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Application  of  Duplex  Hangers 


THE  framing  of  joists  and  beams  to  girders  and  walls  has  been  a  problem  that  has  engaged  the  thought 
of  all  builders  from  the  earliest  time  to  the  present.  The  first  form,  perhaps,  was  the  placing  of  the  joists 
or  beams  on  top  of  the  girders  and  lintels.  As  knowledge  of  construction  increased,  builders  sought  other 
v.nd  more  satisfactory  methods  of  framing.  Various  schemes  have  been  used  with  more  or  less  success,  such  as 
the  notching  of  the  girder  and  setting  the  joist  in,  notching  the  joist  and  setting  it  partly  over  the  girder  and 
by  various  methods  of  mortise  and  tenon,  Figure  1  showing  the  best  method  for  this  type  of  framing.  The 
principal  objection  to  this  is  that  when  the  joists  are  loaded  to  their  full  capacity  a  split  is  certain  to  develop  under 
each  tenon,  even  though  the  work  was  done  by  the  most  skillful  and  careful  mechanics. 

The  mortise  is  cut  from  the  most  vital  sections  of  the  girder  and  the  joist  loses  the 
depth  necessary  to  resist  the  shear  of  the  maximum  safe  load  of  the  joist,  so  it  follows 
that  the  capacity  of  the  joist  is  reduced  by  a  large  percentage.  A  mortise  and  tenon 
inaccurately  made,  which  is  usually  the  case,  is  too  doubtful  in  character  for 
description. 

The  wrought  iron  stirrup  shown  in  Figure  2  was  the  first  step  in  the  attempt  to 
devise  a  satisfactory  scheme  for  utilizing  the  full  strength  of  the  joist,  and  while 
successfully  meeting  this  condition  it  presents  several  weaknesses.  Shrinkage  of  the  timbers  allows  the  joists 
to  drop  below  the  beam,  thereby  lowering  the  floor  on  either  side  of  the  beam  and  cracking  the  ceiling.  Numer¬ 
ous  instances  have  occurred  where  floors  had  to  be  raised  to  make  them  level.  The  condition  occurring  when  a 
beam  hung  in  a  steel  stirrup  is  heavily  loaded  is  shown  in  Figure  3.  The  weak  point  of  a  steel  stirrup  is  the 

tendency  to  fail  by  bending  and  the  crushing  of  the  wood  at  the  point  where 
it  goes  over  the  top  of  the  beam.  The  foregoing  is  also  true  of  steel  hangers, 
except  that  hangers  with  a  reversed  twist  or  of  the  angle  type  where  the 
hanger  lays  flat  against  the  girder  and  the  side  support  is  flat  against  the 
beam  will  withstand  a  heavier  load  more  successfully  than  the  steel  stirrup 

The  simple  application  of  the  Duplex  Malleable  Iron  Hanger  is  illustrated 
in  Figure  4.  As  there  is  only  one  way  to  apply  Duplex  Hangers,  their  presence 
gives  positive  assurance  that  the  joist  or  beams  have  been  framed  as  intended. 
The  header  is  not  weakened  as  the  hole  is  bored  at  or  above  the  neutral  axis 
and  the  malleable  lug  fills  the  hole  completely.  No  loss  of  strength  results  as 
that  part  of  the  beam  above  the  neutral  axis  is  in  compression.  The  Duplex  Hanger  is  superior  to  every  method 
known,  surpassing  in  efficiency  every  type  of  wrought  iron  and  steel  hangers,  retaining  the  full  strength  of  the 
timbers,  reducing  shrinkage  to  a  minimum,  and  when  every  other  factor  is  con¬ 
sidered  it  has  the  added  advantage  of  economy.  When  Duplex  Joist  Hangers 
are  used  for  framing  joists  and  beams  to  headers  and  girders,  no  considera¬ 
tion  entering  into  the  finest  of  mill  building  construction  is  neglected. 

The  success  of  the  Duplex  Joist  Hanger  brought  repeated  requests  to  de¬ 
vise  a  hanger  that  would  eliminate  the  old  method  of  anchoring  timbers  to  ma¬ 
sonry  walls.  The  development  of  the  Duplex  Wall  Hanger  in  response  to  these 
requests  marks  another  achievement  of  The  Duplex  Hanger  Company  in  pro¬ 
viding  a  valuable  improvement  in  building  construction.  Of  all  the  schemes 
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devised  to  meet  this  condition,  the  Duplex  Wall  Hanger  alone  proved  successful  because  it  met,  in  every  par¬ 
ticular,  the  established  demands  of  good  building  construction.  In  order  to  meet  these  demands,  it  was  necessary 
to  construct  a  device  that  would: — 


First  Maintain  the  regular  bond  of  masonry. 

Second — Increase  the  bearing  of  timbers  on  the  walls. 
Third — Maintain  a  secure  anchorage. 

Fourth — Reduce  possible  dry  rot  to  a  minimum. 

Fifth  Render  timbers  self-releasing  in  case  of  fire. 
Sixth — Provide  for  the  replacing  of  timbers  after 

fire,  without  cutting  into  the  masonry  walls. 


The  Duplex  Wall  Hanger  is  the  only  device  that  meets  all  these  requirements  satisfactorily,  and  the  universal 
mercantile  schedule  of  the  Board  of  Underwriters  allows  a  reduction  of  one  percent  in  the  rate  of  insurance  for 
mercantile  buildings  in  which  Duplex  Wall  Hangers  are  used. 

The  Duplex  Steel  Wall  Hangers  are  used  in  the  same  way  and  provide  the  same  excellent  features  of  con¬ 
struction  found  in  the  Malleable  Iron  Wall  Hanger.  Leading  authorities  are  agreed  that  Duplex  Wall  Hangers 
of  either  malleable  iron  or  steel  give  the  greatest  assurance  of  satisfactory  performance  and  stability. 

For  those  who  prefer  the  use  of  Wall  Bearing  Plates  or  Wall  Bearing  Boxes, 
the  Duplex  Malleable  Wall  Plate  and  Wall  Box  have  many  advantages  over  cast 
iron  and  are  so  designed  as  to  insure  satisfactory  performance  without  waste  of 
material.  The  rib  provides  a  secure  anchor  in  the  wall  and  the  steel  Wall  Box 
insures  perfect  ventilation. 

The  Duplex  I  Beam  Hanger,  I  Beam  Shelf  Hanger  and  I  Beam  Box  Hanger 
are  special  hangers  devised  to  meet  the  peculiar  conditions  encountered  in  fram¬ 
ing  wood  to  structural  steel  beams  and  girders.  The  Duplex  I  Beam  Hanger  fits  exactly  the  bottom  flange  of 
the  structural  beam.  The  I  Beam  Hanger  is  used  only  where  the  joist  is  of  the  same  depth  as  the  I  Beam  or 
where  the  bottom  of  the  joist  is  flush  with  the  bottom  flange  of  the  structural  beam.  Duplex  I  Beam  Shelf  Hangers 


Front  view  and  section  of  Duplex  Joist  Hangers,  Nos.  35  and  75,  illustrating  the  manner  in  which  they  are  bolted  in 
pairs  to  the  girders.  For  heavy  construction  the  beams  should  either  be  bolted  to  the  hangers  or  j"s-inch  lags  should  be  used. 
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are  for  use  where  the  joist  frames  not  more  than  four  inches  above  the  bottom  flange  of  the  structural  beam, 
and  where  the  height  above  the  bottom  flange  is  more  than  four  inches  the  Duplex  I  Beam  Box  Hanger  should 
be  used.  These  devices  are  three  specialized  fittings  for  a  particular  purpose  and  give  the  architect  and  builder 
a  range  of  method  of  application  provided  by  no  other  company. 

As  the  old  style  cast  iron  post  cap  was  superior  to  the  method  of  using  bolsters,  so  is  the  Duplex  Steel  Post 
Cap  superior  to  cast  iron.  The  Duplex  Steel  Post  Cap  is  the  only  post  cap  that  admits  of  a  rational  analysis  of 
the  stresses  produced  by  the  loads  applied  by  the  girders  and  the  consequent  reduction  of  these  stresses  to  a 
formula.  Duplex  Post  Caps  can  be  designed  exactly  for  loadings  applied,  but  this  is  seldom  necessary  as  the 
Standard  Post  Cap  meets  such  a  wide  range  of  loading  conditions.  There  is  no  post  cap  that  approaches  the 
Duplex  Post  Cap  in  flexibility  of  design  and  adaptation  to  special  conditions.  Built  as  a  one-way  post  cap  for 
dead  end  framing  and  around  elevator  walls,  this  style  of  cap  may  have  one  or  two  side  outlet  brackets  for  trim¬ 
mer  beams.  The  standard  two-way  post  cap  may  also  be  built  with  one  or  two  side  outlet  brackets  for  floor 


Fig.  6  illustrates  the  methods  commonly  used  for  anchoring  joist 
to  masonry  wall,  by  which  the  wall  is  certain  to  be  overthrown  if 
joists  should  fall  in  case  they  are  burned  off. 

Fig.  7  illustrates  the  use  of  the  Duplex  Wall  Hanger,  by  which  a 
better  anchor  is  made  and  every  joist  is  anchored  to  hanger  in  a 
manner  which  makes  the  timber  self-releasing  in  case  of  fire.  Pro¬ 
vision  is  made  for  attaching  anchors  to  wall  hangers. 


Fig.  8  illustrates  the  application  of  the  Duplex  Wall  Hanger  in  a 
12-in.  party  wall,  there  being  no  joist  or  wood  work  built  in,  the  wall 
forms  a  perfect  party  and  fire  wall,  complying  in  every  respect  with 
the  most  rigid  building  laws. 

In  the  same  manner  of  construction  an  8-in.  wall  would  be  much 
stronger  and  form  a  better  party  or  fire  wall  than  a  12-in.  wall  with 
the  joist  built  in  from  both  sides,  as  in  the  ordinary  construction. 


beams,  making  the  cap  adaptable  to  girder  and  beam  construction.  The  side  plates  may  be  bent  in  to  care  for 
girders  smaller  than  the  lower  post  or  may  be  bent  out  for  girders  larger  than  the  lower  post.  Post  Caps  with 
bent  side  plates  may  also  have  brackets  for  floor  beams.  The  brackets  for  floor  beams  may  be  set  at  any  height 
on  the  post  cap  to  bring  the  tops  of  the  beams  level  with  the  girders. 

Meeting  successfully  every  test  ever  applied  to  it,  fire  tests,  loading  tests,  test  of  ability  to  satisfactorily  meet 
special  conditions,  the  Duplex  Post  Cap  is  pre-eminently  the  most  durable  and  dependable  Post  Cap  ever  made 
or  marketed. 

The  Duplex  Combination  Post  Cap  is  a  specially  designed  post  cap  to  care  for  framing  which  requires  a 
close  finish  for  ceilings  and  other  framing.  Made  of  the  same  grade  of  material  as  the  Duplex  Post  Cap  by  the 
same  careful  workmen,  it  will  do  the  work  it  is  called  on  to  perform  in  the  same  efficient  manner  that  characterizes 
the  Duplex  Post  Cap.  This  style  of  Post  Cap  is  furnished  for  girders  larger  than  the  post,  the  same  size  as  the 
post  and  smaller  than  the  post,  also  with  side  outlet  brackets  for  floor  beams. 

The  Duplex  Post  Base  is  specially  adapted  to  its  purpose  and  is  a  most  satisfactory  fitting  for  anchoring  posts 
to  concrete  and  masonry  piers.  Designed  to  carry  the  maximum  loads  for  the  timber  sizes  it  is  built  for,  it  also 
provides  a  collar  around  the  column,  keeping  out  dirt  and  moisture,  thus  preventing  dry  rot. 
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All  of  the  Duplex  Framing  Fittings  are  furnished  the  owner  in  sizes  designed  for  commercial  size  timbers, 
insuring  a  close  fit  between  the  timber  and  the  fitting  and  eliminating  any  blocking.  A  large  and  complete  stock 
is  always  on  hand  for  immediate  shipment  at  our  Cleveland,  New  York,  Philadelphia,  Portland,  Seattle  and 
San  Francisco  warehouses. 

The  preceding  pages  have  shown  all  the  various  kinds  and  styles  of  joist  hangers,  wall  hangers,  concrete  block 
hangers,  I  beam  hangers,  wall  plates,  wall  boxes,  post  caps  and  post  bases  manufactured  by  The  Duplex  Hanger 
Company,  together  with  a  few  selected  illustrations  of  installations  of  Duplex  Post  Caps  and  Joist  Hangers.  All 
that  follows  will  present  the  methods  employed  in  the  economical  application  of  various  fittings  to  mill  build¬ 
ing  or  slow  burning  timber  construction. 


Illustrating  a  heavy  mill  construction  factory  and  warehouse  building.  The  floors  are 
designed  to  carry  400  pounds  per  square  foot.  Duplex  Combination  Caps,  Joist  and 
Wall  Hangers. 

Posts  are  20  x  20,  Girders  20  x  20,  Beams  8x16 
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JOIST  and  WALL  HANGERS 

Points  to  be  Considered  in  Selecting  or  Designing  Them 

*By  F.  E.  KIDDER,  F.  A.  I.  A. 

M  "DIFFERENT  types  of  Hangers — Although  wrought  iron  and  steel  stirrups  have  for  a  long  time  been 
K  M  used  for  the  support  of  floor  beams,  headers  and  girders  in  buildings,  no  complete  tests  to  determine  their 
carrying  capacity  appear  to  have  been  made  until  about  three  years  ago  when  a  series  of  tests  on  a  com¬ 
mon  stirrup,  a  “Van  Dorn”  hanger,  and  a  “Duplex”  hanger  were  made  at  Massachusetts  Institute  of  Technol¬ 
ogy.  Since  that  time  other  comparative  tests  have  been  made,  and  last  Novem¬ 
ber  a  very  serious  accident  occurred  in  a  large  warehouse  in  Minneapolis  due  to 
the  failure  of  a  steel  wall  hanger  of  stirrup  type.  This  failure  and  the  tests 
above  mentioned  have  led  the  writer  to  prepare  this  paper  with  the  view  of 
calling  attention  to  the  danger  of  overlooking  the  tendency  to  fail  by  bending 
of  the  hanger,  and  the  crushing  of  the  wood,  in  the  case  of  hangers  of  the  stirrup 
type,  and,  incidentally,  to  the  comparative  advantages  and  disadvantages  of 
different  hangers. 

Before  proceeding  farther,  it  will  probably  be  well  to  describe  the  various 
styles  of  hangers  now  on  the  market. 


Fig.  15 


The  oldest,  and,  in  this  section  of  the  country,  the  most 
common  style  of  hangers  is  the  common  stirrup  forged 

by  hand  from  bar  iron  or  steel.  The  common  shape  of  this  hanger  is  shown  by  Figure  15. 
Wherever  the  beams  to  be  supported  come  directly  opposite  each  other,  it  is  the  common 
practice  to  use  a  double  stirrup  formed  by  welding  together  two  single  stirrups. 

Within  the  past  ten  or  twelve  years,  several  patented  forms  of  stirrups  have  been  placed 
on  the  market  by  different  manufacturers.  The  first  of  these,  in  the  point  of  time,  is,  I 
believe,  the  “Van  Dorn”  steel  hanger,  shown  in  Figure  16.  Following  this  came  the 
“National,”  “Cleveland”  and  “Lane”  shown  by  Figures  17,  18,  19,  and  possibly  others. 
All  of  the  above,  as  you  will  see,  are  of  the  stirrup  type  but  are  bent  and  forged  by  machinery 
instead  of  by  hand,  the  material  being  a  high  grade  of  mild  steel. 

As  a  rule,  they  are  neater  in  appearance  than  the  ordinal  stirrups  and  are,  in  many 
Fig-  16  ways,  preferable  to  them  provided  they  are  not  made  too  light.  With  the  single  exception 

of  the  “Cleveland”  hanger,  none  of  these  forms  are  made  to  turn  down  over  the  back 
of  the  carrying  beam,  but  are  simply  secured  by  spikes  to  the  top  and  side  of  the  beam. 

Besides  these,  there  are  the  “Goetz,”  “Rieseck”  and  “Duplex”  hangers,  Figures  20,  21, 

22  and  23,  each  of  the  first  two  being,  in  effect,  a  short  stirrup  but  made  to  let  into  holes 
bored  in  the  side  of  the  beam  just  above  the  neutral  axis,  while  the  last  two  differ  from 
all  other  joist  hangers  in  that  they  are  made  of  annealed  cast  iron  and  in  an  entirely 
different  shape.  These  three  styles  of  hangers  possess,  in  common,  two  advantages  over 
all  hangers  of  the  stirrup  type;  first,  the  settlement  of  the  floor  and  ceiling  from  the 
shrinkage  of  the  carrying  beam  is  only  about  one-half  what  it  is  where  the  stirrup  is 
supported  from  the  top  of  the  beam,  and  secondly,  they  offer  no  obstruction  to  the 
flooring. 

The  matter  of  shrinkage  is  an  important  consideration  where  the  ceiling  is  to  be 
plastered  and  decorated. 


*This  paper  was  read  by  Mr.  F.  E.  Kidder  at  a  special  meeting  of  the  Colo¬ 
rado  Chapter  of  the  American  Institute  of  Architects,  February  27,  1903,  and 
contains  much  that  is  of  interest  and  practical  value  concerning  joist  hangers 
and  wall  hangers.  This  subject  is  an  important  branch  of  building  and  should 
not  be  slighted  for  other  details.  The  cuts  are  reproduced  by  courtesy 


Fig.  17 

of  the  AMERICAN  ARCHITECT  and  BUILDING  NEWS. 

Altho  this  paper  by  Mr.  F.  E.  Kidder  dates  back  some  years,-  it  is  still  the 
most  complete  and  comprehensive  discussion  relating  to  the  properties  of 
various  types  of  hangers  by  an  authority  as  well  known  and  referred  to  as 
Mr.  Kidder. 
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When  used  in  pairs,  all  the  patent  stirrups  are  connected  by  riveting  their  top  flanges  to  a  steel  plate. 

The  “Van^Dorn,”  “National,”  “Cleveland”  and  “Lane”  hangers,  when  used  singly  over  steel  beams,  are 
bent  around  the  top  flange  of  the  beam. 

The  “Van  Dorn”  and  “National”  Hangers  are  made  into  wall  hangers  by  riveting  the  top  flanges  to  a  steel 
plate  usually  turned  up  at  the  back  so  as  to  tie  into  the  wall.  The  arms  of  the  “Lane”  and  “Cleveland”  Wall 

hangers  are  made  long  enough  to  be  built  8  inches  into  the  wall  and  turn  up  at 
the  back.  The  “Rieseck”  wall  hanger  is  made  to  lie  on  a  specially  forged  steel 
plate  with  the  wall  end  of  the  arms  bent  down  into  the  brick  work.  The  “Du¬ 
plex”  wall  hangers,  while  made  on  the  same  principle  as  the  joist  hangers,  are  of 
a  very  different  shape,  three  styles  being  shown  in  Figures  24,  25  and  26. 

Effects  of  the  Load  on  the  Hanger  and  Timber — The  tests  that  have  been 
made  on  single  hangers  of  the  stirrup  type,  that  is,  those  which  are  supported 
from  the  top  of  the  carrying  beam,  show  that  the  first  effect  of  loading  is  a  com¬ 
pression  of  the  timber  under  the  top  flanges.  Thus  Mr.  W.  A.  Tyrell,  C.  E.,  who 
made  a  test  for  Messrs.  Mauran,  Russel  &  Garden,  Architects,  of  St.  Louis,  Mo., 
last  April,  says  of  the  wrought  iron  stirrup,  made  from  3"  x  iron,  that  it  began 
to  fail  very  early  by  crushing  the  wood  on  the  near  side  and  rising  on  the  far  side, 
and  that  when  the  load  on  the  hanger  reached  3,500  pounds  it  had  crushed  into 
the  wood  about  }/$  of  an  inch  and  had  risen  1  inch.  Under  this  load,  the  tensile 
stress  in  the  sides  of  the  stirrup  was  only  1,555  pounds  per  square  inch,  or  only 
about  one-eight  of  the  safe  working  strength  of  wrought  iron. 

When  the  load  reached  5,000  pounds,  the  hanger  had  bent  to  such  an  extent  that 
it  was  in  danger  of  slipping  over  the  carrying  beam  and  the  tail  beam  was  blocked 
up.  At  the  time  of  practical  failure,  therefore,  the  stress  in  the  sides  of  the  hanger 
was  but  2,222  pounds  per  square  inch. 

In  the  test  made  at  the  Massachusetts  Institute  of  Technology  in  April,  a 
common  stirrup  made  from  x  2^2  inch  wrought  iron,  bent  and  pulled  over  the 

trimmer  at  a  load  of  13,750  pounds,  or  under  a  stress  of  7,333  pounds  per  square  inch,  Figure 
15  gives  a  pretty  fair  idea  of  the  way  in  which  the  hanger  bent  and  of  the  extent  to  which  it 
crushed  into  the  carrying  beam.  Of  course  the  hanger  settles  with  the  crushing  of  the  wood 
and  the  floor  settles  with  it. 

The  stirrup  tested  at  the  Institute  of  Technology,  although  it  had  a  smaller  sectional  area, 
offered  greater  resistance  to  bending  than  the  one  tested  by  Mr.  Tyrell,  probably  because  the 
carrying  beam  was  only  one-half  as  thick  in  the  former  case  as  in  the  latter. 

Theoretically,  the  wider  the  carrying  beam,  the  greater  will  be  the  bending  moment  on  the 
top  of  the  stirrup,  but  as  soon  as  the  iron  lifts  off  from  the  back  edge  of  the  beam,  then,  of  course, 
the  bending  moment  is  concentrated  near  the  front  edge.  The  tests  pre¬ 
viously  referred  to  show  that  the  patent  stirrups  fail  in  the  same  manner 
as  the  common  stirrups,  that  is,  by  the  crushing  of  the  wood  and  the  straightening  out  of 
the  top  flanges. 

Thus,  a  6  x  12  inch  “Van  Dorn”  hanger  began  to  straighten  out  under  a  load  of  13,300 
pounds  and  failed,  that  is,  slipped  off  under  a  load  of  18,750  pounds,  showing  a  little  greater 
resistance  to  bending  than  the  common  stirrup.  The  “Van  Dorn”  hanger  was  spiked  to 
the  carrying  beam  with  two  spikes  in  each  top  flange  and  three  in  each  side  flange.  In 
the  test  made  by  Mr.  Tyrell,  a  10  x  14  inch  “Van  Dorn”  hanger  crushed  down  the  wood 

(Continued  on  page  22) 
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RESULTS  OF  TESTS  MADE  AT  THE  MASSACHUSETTS  INSTITUTE 

OF  TECHNOLOGY  AT  BOSTON 


Test  No.  1  Verbatim  Report 

NOTE. — This  cut  shows  the  exact  condition  of  Hanger  and  timber 
after  39,550  pounds  were  applied. 

“This  test  was  made  on  a  Duplex  Hanger  designed  to 
carry  timber  from  6-inch  x  12 -inch  up.  The  hanger  was 
bolted  to  a  hard  pine  header  with  two  % -inch  bolts.  It  was 
loaded  as  shown  in  the  sketch,  one  end  of  the  I-Beam  being 
hung  in  the  hanger  and  the  other  end  on  an  iron  bar.  A 
block  of  hard  pine  7 -inch  thick  was  bolted  in  the  hanger 
under  the  I-Beam.  At  a  load  of  20,000  pounds  the  wood 
began  to  show  signs  of  failing.  The  hanger  held,  however, 
until  a  load  of  39,550  pounds  was  applied  when  one  side  broke 
off  short  under  the  nipple  projecting  into  the  header.” 


Test  No.  2  Verbatim  Report 

NOTE. — The  crushed  parts  of  the  header  are  the  points  where  the 
stirrup  was  hung  for  the  test. 

“This  test  was  made  on  a  stirrup  iron  for  6-inch  x  14- 
inch  timber,  made  from  ^-inch  x  21^-inch  wrought  iron. 
The  hanger  was  loaded  in  the  same  manner  as  in  Test  No. 
1.  At  a  load  of  13,750  pounds  the  hanger  failed  by  pulling 
over  the  header.” 


Test  No.  3 

NOTE. — This  cut  shows  the  exact  position  and  condition  of  hanger 
after  test. 

“This  test  was  made  on  a  6-inch  x  12 -inch  patent  steel 
hanger,  after  the  same  manner  as  Test  No.  1.  The  hanger 
began  to  straighten  out  at  a  load  of  13,300  pounds  and 
failed  at  a  load  of  18,750  pounds.” 

(Signed)  CHARLES  E.  FULLER, 

M.  E.  D.  Dept.,  M.  I.  T. 

Comparative  Strength  of  Different  Hangers 
as  Shown  by  These  Tests 

Test  No.  1  i  39,550  Lbs. 

Test  No.  2  _  13,750  Lbs. 

Test  No.  3  — .  13,300  Lbs. 
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on  the  near  side  and  rose  about  }/i  of  an  inch  at  the  ends,  under  a  load  of  5,500  pounds.  This  hanger  also  was 
spiked  to  the  carrying  beam. 


The  Van  Dorn  Iron  Works  Company  report  a  test  in  which  a  load  of  50,000  pounds  was  supported  by  four 
of  their  3  x  14  inch  hangers  without  the  least  observable  effect  on  the  hangers;  but  in  this  case  the  timbers 
were  of  oak,  which  offers  the  greatest  resistance  to  crushing  across  the  grain  of  all  framing  timber,  and  the  load 
did  not  reach  the  point  at  which  the  hanger  began  to  fail  in  the  test  made  by  the  Massachusetts  Institute 
of  Technology. 


The  shape  of  the  hanger  which  failed  in  the  Minneapolis 
warehouse  was  the  same  as  that  of  the  “National”  hanger  and 
the  hanger  appeared  to  have  been  made  fiom  a  2  inch  x  4  inch 
x  inch  steel  angle,  with  the  4  inch  flange  sheared  and  bent 
to  the  shape,  shown  in  Figure  27,  and  the  2  inch  flange  entirely 
cut  out  under  the  seat  for  the  beam.  The  top  of  the  hanger  was 
riveted  to  an  8  inch  x  16  inch  x  34  inch  plate  by  four  jbj  inch 
rivets  through  the  2  inch  flange.  A  small  angle  bar  was  also 
riveted  to  the  rear  edge  of  the  wall  plate. 

According  to  figures  and  sketches  prepared  for  the  Engineering 
News  by  Mr.  G.  A.  Turner,  M.  Am.  Soc.  C.  E.,  of  Minneapolis, 
Minn.,  the  actual  load  on  the  hanger  that  failed  was  about 
15,000  pounds  and  failure  was. due  to  the  crushing  of  the  inner 
edge  of  the  brick *wall  under  the  hanger,  and  to  the  bending  of 
the  latter  until  it  was  pulled  out  of  the  wall. 


Figure  28  shows  the  ap¬ 
pearance  of  the  hanger  after 
failure  and  also  the  distor¬ 
tion  in  the  wall  plate  which 
was  too  thin  to  distribute  the 
load  evenly  over  the  wall. 

Attention  is  also  called  to 
the  manner  in  which  the  bot¬ 
tom  of  the  hanger  was  bent. 
This  detail  of  the  failure 
illustrates  another  weak 
point  to  be  guarded  against 
in  all  stirrups  where  the 
beam  is  8,  10  or  12  inches  wide.  In  this  particular  instance, 
the  beam  was  12  inches  wide  and  supported  on  a  shelf  4  inches 
wide,  34  of  an  inch  thick  and  12  inches  between  supports. 
The  total  load  for  which  the  beam  was  designed  was  38,500 
pounds,  which  would  give  a  reaction  of  19,250  pounds  on  the 
hanger  at  each  end  of  the  beam. 


“Considered  as  a  uniformly  distributed  load,  this  reaction 
would  produce  a  bending  stress  in  the  shelf  about  ten  times  the 
ultimate  strength  of  the  steel.  The  shelf  will,  therefore,  be 
bent  down  so  that  the  joist  bears  only  along  the  side  edges,  and 
these,  in  turn,  will  be  crushed  until  the  hanger  becomes  virtually 
a  suspension-band.  The  stress  in  this  band,  practically  pure 
tension,  with  a  sag  of  1  inch,  would  amount  to  nearly  30,000 
pounds  on  a  section  of  1  square  inch.”  f 


When  a  steel  stirrup  cannot  fail  by  bending  and  slipping  from 
the  support,  it  is  most  likely  to  fail  by  breaking  at  one  of  the 
bottom  angles.  At  this  point,  the  shear  is  equal  to  one-half 
of  the  lohd  on  the  stirrup,  and  owing  to  the  bend  in  the  steel 
or  iron  this  is  usually  the  weakest  part  of  the  metal. 

f  Engineering  News,  November  20,  1902. 


In  the  warehouse  at  Minneapolis,  the  upper  floor,  in  failing, 
carried  with  it  the  five  floors  below,  and  the  hangers  supporting 
these  five  floors  failed  at  the  junction 
of  the  bottom  shelf  with  the  bottom 
of  the  hanger;  in  most  cases,  the  bot¬ 
tom  of  the  stirrup  was  straightened 
down  vertically  as  though  it  were  a 
strap  hinged  to  one  side.  These  han¬ 
gers  were  not  as  heavily  loaded  as 
those  supporting  the  sixth  story  floor 
beams,  and  probably  had  not  suffered 
any  deformation  at  the  time  the  failure 
occurred,  and  the  sudden  shock  caused 
the  hangers  to  break  at  the  weakest 
point. 

The  Strength  of  Double  Stirrups — Although  the  bending 
effects  in  a  double  stirrup  are  similar  to  those  in  a  single  stirrup, 
particularly  in  the  bottom  shelf,  they  cannot  slip  over  the  carry¬ 
ing  beam,  for  the  reason  that  they  are  double  and  the  metal 
must  necessarily  break,  therefore,  before  the  beams  can  fall. 
The  only  test  on  a  double  stirrup  that  has  come  to  my  knowledge 
is  one  made  by  the  Otis  Steel  Company,  of  Cleveland,  Nov.  9, 
1900.  The  stirrup  in  this  case  was  made  to  receive  two  8  inch  x 
12  inch  timbers  and  to  rest  over  a  12  inch  x  14  inch  girder.  The 
metal  was  %  x  2  34  inches  in  cross  section,  bent  and  twisted  in 
the  usual  way.  Under  a  load  of  57,650  pounds  on  both  beams, 
the  stirrups  broke  at  one  of 

i 

the  lower  corners,  showing 
that  the  weakest  point  is  at 
these  corners  as  previously 
noted. 

The  girder  was  compressed 
54  of  an  inch  where  the  stir¬ 
rup  was  applied;  the  bottom 
of  the  stirrup  bent  34  an  inch 
and  the  top  about  the  same 
as  shown  in  Figure  29.  J 

The  tensile  stress  in  the 
sides  of  the  stirrups  at  the 
time  of  failure  was  15,732 
pounds  per  square  inch. 

The  Strength  of  the 
“ Goetz ”  Hanger. — I  know 
of  no  definite  tests  of  the  strength  of  the  “Goetz”  hangers,  but 
have  been  told  that  the  slanting  hook  has  a  more  injurious 

t  This  stirrup  and  also  the  stirrup  shown  in  Figure  IS  were  exhibited  at 
the  meeting. 
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effect  on  the  carrying  timber  than  if  it  were  at  right  angles  to 
the  face  of  the  beam. 

The  circular  section  of  the  hooks  offers  a  greater  resistance  to 
a  bending  stress  than  a  flat  or  rectangular  section  of  the  same 
area.  Round  pins  also  do  not  appear  to  crush  into  the  timber  as 
much  as  flat  bars. 

The  Strength  of  the  “ Rieseck ”  Hanger. — I  know  nothing 
of  this  hanger  except  what  is  stated  in  the  manufacturer’s 
circular,  and  no  tests  are  quoted. 


There  is  probably  no  question  as  to  the  strength  of  the  strap 
when  the  beams  are  not  more  than  8  inches  thick.  The  only 
criticism  that  I  have  to  make  is  the  tendency  to  the  development 
of  a  large  bending  moment  on  the  arms  and  the  relatively  great 
leverage  which  they  must  exert  on  the  top  of  the  carrying  beam. 
If  the  arms  were  solidly  fixed  in  an  unyielding  material,  the 
theoretical  bending  moment  on  each  arm  would  equal  one-half 
of  the  load  multiplied  by  one-half  of  the  width  of  the  strap. 
Practically,  the  bending  of  the  floor  beam  will  naturally  throw 
a  large  proportion  of  the  weight  on  the  outer  edge  of  the  seat, 
which  will  increase  the  bending  moment  and  thus  bring  a 
considerable  pressure  on  the  outer  fibres  of  the  carrying  beam, 
and  any  crushing  of  the  latter  will  still  further  increase  the 
bending  moment.  Without  wishing  to  injure  the  reputation 
of  the  hanger,  I  do  not  think  this  is  as  good  a  pattern  as  the 
“Goetz”  hanger. 


The  Strength  of  “ Duplex ”  Hangers. — When  these  hangers 
were  first  put  on  the  market,  many  persons  were  afraid  that, 
being  of  annealed  cast  iron,  they  would  be  unreliable  and  it 
was  also  feared  that  the  holes  bored  into  the  carrying  timber 
would  weaken  it. 


As  to  any  possible  danger  resulting  from  imperfect  annealing, 
there  is  this  to  be  said,  that  many  millions  of  these  hangers  are 
now  in  actual  use  in  buildings,  a  great  many  of  them  having 
been  in  place  from  eight  to  ten  years,  and  the  only  accident 
resulting  from  their  use  that  is  known  to  have  occurred  was 
that  at  the  Sears-Roebuck  building  at  Chicago,  Ill.,  where  a 
wall  hanger  designed  for  beams  from  10x10  to  10x16  inches 
in  cross  section  was  used  to  support  a  19  x  16  inch  flitch-plate 
girder,  loaded  with  pressed  brick  and  cement  weighing  about 
1,000  pounds  per  square  foot. 

I  have  also  been  assured  by  the  manager  of  the  Company  that 
every  hanger  is  thoroughly  tested  before  it  leaves  the  factory. 

The  strength  of  “Duplex”  Hangers,  as  shown  by  carefully 
conducted  tests,  exceeds  that  of  stirrup  hangers,  when  made  of 
the  usual  thickness  of  metal,  that  is,  when  the  strength  of  the 
stirrup  is  measured  by  its  resistance  to  bending,  and  they  crush 
the  wood  less  than  any  other  hanger. 

In  the  tests  conducted  by  Chas.  E.  Fuller,  at  the  Massachusetts 
Institute  of  Technology  in  April,  1900,  one  4  inch  x  12  inch 
Duplex  Hanger  failed  at  a  load  of  13,600  pounds  by  the  breaking 
out  of  the  bottom  of  the  hanger. 


Another  hanger  of  the  same  size  failed  under  a  load  of  14,360 
pounds  by  breaking  off  under  the  nipple.  As  the  safe  distributed 
load  for  a  long  leaf  Southern  pine  beam,  4x12  inches  in  section 
and  12  feet  in  length,  is  9,600  pounds,  the  end  reaction  would 
be  4,800  pounds,  so  that  the  hangers  have  a  safety  factor  of  about 
three  for  that  length  of  beam;  while  for  a  white  pine  beam  of 
the  same  length  the  safety  factor  would  be  nearly  five. 

A  No.  35,  two  part  “Duplex”  Hanger  tested  at  the  same  time 
failed  under  a  load  of  39,550  pounds  by  one  side  breaking  off 
short  under  the  nipple. 

In  the  test  made  by  Mr.  Tyrell,  at  St.  Louis,  Mo.,  a  No.  75 
“Duplex”  Hanger  carried  a  load  of  38,000  pounds  without  any 
apparent  effect  on  the  hanger. 

I  have  the  statement  from  The  Duplex  Hanger  Company 
that  they  have  tested  their  No.  75  hanger  to  over  60,000  pounds  ‘ 
without  a  sign  of  fracture;  this  would  be  equivalent  to  a  distrib¬ 
uted  load  on  the  joist  of  120,000  pounds,  oi  over  600  pounds 
per  square  foot  over  an  area  12  x  16  feet. 

We  will  now  look  at  the  effect  on  the  carrying  beam  of  the 
holes  bored  for  the  nipples. 

In  the  case  of  the  two  4  inch  x  12  inch  hangers  tested,  the  load 
had  no  injurious  effect  on  the  header  except  to  slightly  compi  ess 
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the  bottom  of  the  hole.  In  the  case  of  the  No.  35  hangei,  a 
slight  longitudinal  crack  appears  to  have  been  developed  about 
opposite  the  center  of  the  holes  and  the  bottom  of  the  holes  to 
have  been  compressed  about  %  of  an  inch. 

During  the  test  of  the  No.  75  Hanger  at  St.  Louis,  when  the 
load  reached  27,360  pounds  a  slight  crack  developed  in  the 


Fig.  28 

girder  between  the  spools  and  extended  a  short  distance  on 
both  sides.  Under  the  final  load  of  38,000  pounds,  this  crack 
increased  slightly  in  length  and  width  and  the  washers  on  the 
far  side  sank  about  of  an  inch  into  the  timber.  The  joist  was 
crushed  about  34  of  an  inch  where  it  rested  on  the  hanger. 

From  these  tests  and  from  general  observations  taken  where 
the  hangers  have  been  used  in  actual  construction,  the  holes  for 
the  spools  do  not  appear  to  have  any  injurious  effect  on  the 
carrying  beam  until  the  loads  exceed  the  safe  loads  for  the 
timber  beams  and  girders. 

The  only  case  in  which  the  weakening  effect  of  these  spools 
need  to  be  considered  is  the  one  where  a  number  of  the  larger 
hangers  are  used  close  together;  and  in  this  case  it  would  seem 


wise  to  increase  the  thickness  of  the  carrying  timbers  sufficiently 
to  make  good  any  weakening  effect  of  the  holes.  This  would 
also  be  true  in  regard  to  the  “Goetz”  and  “Rieseck”  hangers. 


Conclusions. — The  conclusions  that  may  be  fairly  drawn  from 
the  pieceding  analysis  are  in  part,  at  least,  as  follows; 

(1)  It  is  impossible  to  determine  the  safe  carrying-capacity 
of  a  stirrup  hanger  directly  from  the  tensile  stress  of  the  steel 
or  iron,  unless  better  provision  is  made  for  uniformly  distribut¬ 
ing  the  load  over  the  top  shelf.  The  ideal  stirrup  would  be 
constructed  with  a  bracket  above  the  hooks  as  in  Figure  30, 
strong  enough  to  prevent  the  latter  from  straightening;  and  in 
this  case  the  full  stress  would  be  thrown  on  the  lower  angles 
of  the  steel  or  iron.  This  has  been  attempted  to  some  extent  in 
the  “National”  hanger. 

(2)  It  is  not  advisable  to  use  less  than  a  %  inch  thickness  of 
metal  for  common  stirrups,  except  where  light  beams  are  to  be 
supported. 

(3)  The  patent  stirrup  hangers  are,  as  a  rule,  made  too  thin. 

(4)  Wherever  a  stirrup  is  used  to  support  a  heavily  loaded 
timber,  or  the  end  of  a  truss  or  girder,  the  bearing  of  the  metal 
on  wood,  the  resistance  to  bending  or  straightening  of  the 
top  hook,  or  flanges,  and  the  shearing  or  tearing  of  the  metal 
at  the  bottom  corners  should  all  be  very  carefully  considered. 


(5)  The  “Duplex”  hangers  give  ample  strength  for  the  size  of 
beams  for  which  they  are  intended,  except,  possibly,  where  a 
very  short  beam  is  loaded  to  its  full  capacity,  in  which  case  the 
load  on  the  hanger  should  be  computed  and  compared  with 
the  data  given  above. 

The  advantage  of  the  “Duplex”  and  “Goetz”  hangers  in 
lessening  the  settlement  due  to  shrinkage  in  the  carrying  timber 
has  already  been  referred  to. 

In  regard  to  wall  hangers,  the  same  principles  apply  to  them 
as  to  joist  hangers,  the  best  hanger  being  that  which  is  designed 
so  as  to  most  perfectly  distribute  the  load  over  the  bearing 
surface  of  the  masonry  and  which,  at  the  same  time,  possesses 
the  requisite  tensile  strength  in  the  sides  and  bottom.  For 
disti  ibuting  the  weight  on  the  wall,  there  is  certainly  no  hanger 
now  on  the  market  which  approaches  the  “Duplex,”  and  if 
steel  hangers  could  be  economically  made  on  the  same  pattern 
they  would  result  in  an  ideal  construction.* 


*Since  the  above  article  was  written,  The  Duplex  Hanger  Co.  has  invented  a  steel  wall  hanger  embodying  the  suggestions  of  Mr.  Kidder  in  the  final  paragraph 
of  his  conclusions.  The  use  of  this  hanger  seems  to  verify  the  predictions  made  for  it  by  the  author,  a  number  of  tests  made  at  Columbia  University  under 
the  supervision  of  Professor  R.  K.  Wilson,  as  well  as  fire  tests  made  under  the  direction  of  the  National  Board  of  Fire  Underwriters  apparently  demonstrating  its 
superiority.  This  steel  hanger  is  illustrated  in  figures  25  and  26  of  this  article. 
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THE  Duplex  Hanger  Company  is  naturally  interested  in  promoting  timber  construction  of  the  better  type. 
When  Duplex  Joist  Hangers  and  Post  Caps  are  used  for  the  framing  of  timbers  a  construction  is  secured 
that  has  no  superior.  This  booklet  is  published  with  the  idea  of  presenting  comprehensively  the  subject 
of  mill  building  construction  and  to  provide  architects  and  builders  with  such  detailed  information  that  the 
designing  of  timber  construction  becomes  a  relatively  simple  task. 

The  Duplex  Hanger  Company  does  not  believe  that  any  useful  purpose  would  be  served  by  including  bona 
fide  copies  of  letters  of  approval  or  the  detailed  results  of  tests.  Duplex  Joist  Hangers,  Post  Caps  and  other 
framing  fittings  have  been  successfully  sold  and  used  for  over  thirty-five  years  without  a  single  failure  and  that 
fact  is  in  itself  a  most  conclusive  proof  of  the  uniform  quality  and  satisfactory  application  of  the  product.  Use¬ 
ful  information  relative  to  the  application  of  Duplex  Framing  Fittings  is  the  thought  around  which  this  catalog 
is  written,  together  with  desire  to  have  the  name  of  The  Duplex  Hanger  Company  stand  for  a  mark  of  service 
rather  than  just  the  name  of  a  product. 

Modern  construction  emphasizes  the  use  of  various  forms  of  steel  and  reinforced  concrete  almost  to  the  exclu¬ 
sion  of  timber  construction;  yet  timber  construction  is  as  important  today  as  in  the  past,  and  the  selection  of 
the  materials  of  construction  to  suit  the  financial  and  operative  needs  of  the  prospective  builder  and  owner  is 
a  problem  that  requires  all  the  knowledge  and  discretion  of  the  architect. 

What  mill  building  or  slow-burning  timber  construction  is  and  is  not  and  its  utility  is,  more  often  than  not, 
given  scant  consideration  because  of  the  idea  persisting  that  timber  construction  is  a  cheap  and  unsatisfactory 
form  of  building,  used  only  in  low  grade  buildings  or  as  a  makeshift  when  other  forms  of  construction  are  pro¬ 
hibited  because  of  cost.  If  this  were  true,  then  timber  construction  could  be  dismissed  from  consideration,  but 
the  fact  remains  that  for  certain  purposes  and  conditions  timber  construction  is  more  satisfactory  than  any 
other  form  of  construction. 


THE  SCOPE  OF  THE  MILL  ENGINEER’S  WORK 

The  practice  of  the  mill  engineer  is  varied,  and  the  adaptation  of  buildings  to  manufacturing  processes,  is,  per¬ 
haps,  the  most  difficult  part  of  it.  The  engineer  must  study  these  processes,  and  the  designing  of  a  mill  for  the 
manufacture  of  a  product  he  has  scarcely  heard  of,  or,  even  if  not  unheard  of,  one  he  is  entirely  ignorant  of,— 
is  often  entrusted  to  his  skill  and  integrity.  Such  a  commission  entails  the  study  of  the  matter  from  end  to  end 
until  it  is  mastered  to  such  an  extent  that  he  can  follow  it  from  end  to  end  with  considerable  understanding.  Then 
come  the  sequences  of  processes  and  events,  the  determination  of  spaces  and  adaptations  to  environments.  It 
is  hardly  necessary  to  say  that,  upon  this  important  point,  the  success  of  the  mill  engineer’s  effort  hinges. 

To  solve  the  problems  that  are  presented  to  him,  the  mill  engineer  must  possess  a  sound  theoretical  training 
and  large  experience  which  sometimes  renders  the  solution  of  problems  commonplace.  Notwithstanding  train¬ 
ing  and  experience,  every  resource  must  be  called  upon,  sometimes,  to  successfully  overcome  some  of  the  prob¬ 
lems  the  mill  engineer  encounters. 


MILL  CONSTRUCTION  DEFINED 

Mill  construction  is  a  term  commonly  used  to  denote  the  type 
of  building  construction  in  which  the  interior  framing  and  floors 
are  of  timber,  so  arranged  that  heavy  solid  masses,  smooth 
flat  surfaces  and  the  least  number  of  corners  are  exposed.  Con¬ 
cealed  spaces  which  may  not  be  readily  reached  must  be  avoided. 

A  more  inclusive  interpretation  of  the  meaning  given  above 
adds  the  specification  that  the  building  shall  be  so  constructed 
that  fire  shall  pass  as  slowly  as  possible  from  one  part  of  the 
structure  to  another.  This  means  that  each  floor  shall  be 
separated  from  the  others  by  incombustible  walls  or  partitions, 


and  by  doors  and  hatchways  which  will  automatically  close 
when  fire  is  near  them.  Stairways,  belt  passages  and  elevator 
shafts  must  be  encased,  or  more  preferably  located  in  fireproof 
towers.  Openings  in  floors  for  the  passage  of  belts  and  other 
mechanical  apparatus  is  either  avoided  or  fully  protected 
against  passage  of  fire  or  water.  An  approved  automatic  sprink¬ 
ler  system,  properly  installed,  is  of  great  importance.  Rooms 
where  highly  inflammable  stocks  are  kept  or  where  hazardous 
processes  are  followed,  should  be  protected  by  the  use  of  fire 
retardant  material  such  as  plaster  laid  on  wire  lath  or  expanded 
metal  on  the  ceiling.  The  plaster  ceiling  should  follow  the  lines 
of  the  timbers  without  an  air  space  between  the  two  surfaces. 
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ORIGIN  OF  MILL  CONSTRUCTION  TYPE 

Mill  construction  type  buildings  originated  in  the  cotton  and 
woolen  mills  of  New  England  in  the  early  days  of  that  industry. 
Buildings  of  the  mill  construction  type  were  erected  in  the 
early  part  of  the  nineteenth  century,  although  this  particular 
type  of  structure  attained  no  great  prominence  until  about 
1835,  when  the  owners  of  many  cotton  and  woolen  mills  formed 
an  organization  for  the  mutual  protection  of  their  property 
from  damage  by  fire.  The  Associated  Factory  Mutual  Fire 
Insurance  Companies  was  the  outgrowth  of  this  primary 
organization. 

The  combined  interests  of  factory  owners  resulted  in  the 
recommendation  and  adoption  of  a  standard  type  of  mill  building 
that  has  proven  its  value  by  its  permanence  and  fire  resisting 
qualities.  The  original  suggestions  of  these  mutual  insurance 
companies  are  the  basis  of  the  requirements  for  buildings  of  mill 
construction  type  in  practically  every  city  building  ordinance. 

PRESENT  MEANING  OF  MILL  CONSTRUCTION 

The  deserved  success  of  the  early  structures  of  heavy  timber 
mill  construction  led  to  the  popular  use  of  this  form  of  con¬ 
struction  in  practically  all  kinds  of  large  buildings.  New  prob¬ 
lems  arising  as  the  use  of  this  type  of  construction  developed 
necessitated  a  departure  from  the  original  designs,  and  these 
variations  to  suit  individual  requirements  resulted  finally  in 
three  general  classes  of  framing,  each  referred  to  by  builders  as 
mill  construction,  possessing  certain  fundamental  elements  such 
as  brick,  stone  or  concrete  walls;  fireproof  shafts  or  towers  for 
stairways  and  elevators;  floors  with  no  openings  or  with  all 
openings  protected  by  fireproof  covers;  automatic  fireproof  doors 
or  fire  walls  isolating  each  floor  or  room;  windows  protected  by 
shutters  or  by  the  use  of  wire  glass;  sprinkler  equipment,  and 
other  standardized  details. 

These  three  general  classes  of  framing  may  be  grouped  in  the 
following  manner: 

(1)  Floors  of  heavy  plank  laid  flat  upon  large  girders  which  are 
spaced  from  8  to  12  feet  on  centers,  the  girders  being  supported  by 
wood  posts  or  columns  spaced  16  to  25  feet,  center  to  center.  This 
is  known  as  “Standard  Mill  Construction”. 

(2)  Floors  of  heavy  plank  laid  on  edge  and  supported  by  girders  10 
to  20  feet  on  centers,  the  girders  being  supported  by  wood  posts  or 
columns  spaced  16  feet  or  more  apart,  depending  upon  the  design 
of  the  structure.  This  type  is  referred  to  as  “Mill  Construction  with 
Laminated  Floors”. 

(3)  Floors  of  heavy  plank  laid  flat  on  large  beams  which  are  spaced 
from  4  to  10  feet  on  centers  and  supported  by  girders  spaced  as  far 
apart  as  the  loading  will  allow.  Girders  are  carried  by  wood  posts 
or  columns  located  as  far  apart  as  is  consistent  with  the  general 
design  of  the  building.  Spacing  of  columns  up  to  25  feet  center  to 
center  is  not  uncommon  for  this  style  of  framing  where  the  loading 
is  not  excessive.  This  is  the  type  known  as  “Semi-Mill  Construction”. 

Each  of  these  types  is  provided  with  a  lighter  top  floor  of  hard 
wood  to  give  a  finished  surface  and  to  take  the  wear.  Typical 
details  of  each  of  these  types  of  construction  will  be  described 
in  the  following  pages. 


WHAT  MILL  CONSTRUCTION  IS  NOT 

In  order  that  the  question  may  be  presented  from  all  sides, 
the  following  abstracts  from  Report  No.  5  of  the  Insurance 
Engineering  Station  of  the  Boston  Manufacturers’  Mutual  Fire 
Insurance  Company,  No.  31  Milk  Street,  Boston,  Mass.,  may 
aid  in  the  elimination  of  erroneous  ideas. 

(1)  Concealed  Spaces.  Mill  construction  does  not  consist  in  so 
disposing  a  given  quantity  of  materials  that  the  whole  interior  of  a 
building  becomes  a  series  of  wooden  cells,  or  concealed  spaces,  con¬ 
nected  with  each  other  directly  or  by  cracks  through  which  fire  may 
freely  pass  where  it  cannot  be  reached  by  water. 

(2)  Size  of  Timbers,  Fire-Stops,  etc.  It  does  not  consist  of  an 
open-timber  construction  of  floors  and  roofs  which  resembles  mill 
construction,  but  which  is  built  with  light  timber  of  insufficient  size 
and  with  thin  planks,  without  fire  stops  or  fire  guards  from  floor  to 
floor. 

(3)  Stairways.  It  does  not  consist  in  connecting  floor  with  floor 
by  combustible  wooden  stairways  encased  in  wood  less  than  two 
inches  thick. 

(4)  Partitions.  It  does  not  consist  in  putting  in  very  numerous 
light,  wooden  divisions  or  partitions. 

(5)  Sheathing  and  Furring.  It  does  not  consist  in  sheathing 
brick  walls  with  wood,  especially  when  the  wood  is  set  off  from  the 
walls  by  furring,  and  even  if  there  are  stops  behind  the  furring. 

(6)  Varnish.  It  does  not  consist  in  permitting  the  use  of  varnish 
on  woodwork  over  which  a  fire  will  pass  rapidly. 

(7)  Glass,  Fire-Shutters  and  Wire  Glass.  It  does  not  consist  in 
leaving  windows  exposed  to  adjacent  buildings  and  unguarded  by 
fire-shutters  of  wire  glass. 

(8)  Painting  and  Dry-Rot.  It  does  not  consist  in  painting, 
varnishing,  filling  or  encasing  heavy  timbers  and  thick  planks,  as 
they  are  customarily  delivered,  and  thus  making  possible  what  is 
called  dry-rot,  caused  by  a  lack  of  ventilation  or  opportunity  to 
season. 

(9)  Sprinklers,  Pumps,  Pipes,  Hydrants,  etc.  It  does  not 
consist  in  leaving  even  the  best  constructed  building  in  which  dan¬ 
gerous  occupations  are  followed  without  automatic  sprinklers,  and 
without  a  complete  and  adequate  equipment  of  pumps,  pipes  and 
hydrants. 

(10)  Finishing  in  Wood  and  other  Materials.  It  does  not 
consist  in  using  more  wood  in  finishing  a  building  after  the  floors  and 
roof  are  laid  than  is  absolutely  necessary,  since  there  are  now  many 
safe  methods  available  at  low  cost  for  finishing  walls  and  construct¬ 
ing  partitions  with  slow-burning  or  incombustible  materials.  Accord¬ 
ingly  if  plaster  is  to  be  put  on  a  ceiling  and  is  to  follow  the  line  of 
the  underside  of  the  flooring  and  the  flooring  timbers,  it  should  be 
plain  lime-mortar  plaster,  which  is  sufficiently  porous  to  permit 
seasoning.  The  addition  of  a  skim  coat  of  lime  putty  is  hazardous, 
especially  if  the  overflooring  is  laid  over  rosin-sized  or  asphalt  paper. 

This  rule  applies  to  almost  all  timber  as  now  delivered.  Examples 
of  all  of  the  faulty  methods  of  construction  above  mentioned  have 
been  found  in  various  buildings  purporting  to  be  of  mill  construc¬ 
tion,  and  they  all  form  parts  of  what  has  sometimes  been  called 
combustible  construction. 


MILL  CONSTRUCTION  AND  SLOW 
BURNING  CONSTRUCTION 
The  terms  “mill  construction’’  and  “slow  burning  construc¬ 
tion”  are  used  in  most  instances  without  a  true  clearance  of 
meaning.  While  it  is  true  that  mill  construction  is  one  of  the 
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best  types  of  slow  burning  construction,  there  are  also  other 
types  of  structures  that  are  referred  to  as  being  in  the  same 
classification.  The  distinction  between  these  types  is,  perhaps, 
best  defined  by  the  building  ordinances  of  various  cities.  True 
mill  construction  consists  only  of  the  use  of  large  size  timbers 
and  plank,  but  slow-burning  construction  may  employ  small 
timbers  with  a  protective  covering  of  plaster  on  metal  lath  with 
no  air  space  existing  between  the  plaster  and  the  timbers,  or  by 
the  use  of  other  fire  retardant  materials.  The  heavy  plank 
floors  required  in  mill  construction  are  supplanted  by  lighter 
material  with  a  fire  retardant  layer  between  the  sub-floor  and 
the  wearing  surface.  Steel  or  iron,  plaster  covered,  may  also 
form  the  principal  part  of  the  framing  in  this  latter  type  of 
structure.  The  abstracts  from  the  Revised  Building  Ordinance 
of  the  City  of  Chicago  given  below  will  explain  this  distinction. 

SLOW  BURNING  CONSTRUCTION  DEFINED 

The  term  “Slow  Burning  Construction”  shall  apply  to  all  build¬ 
ings  in  which  structural  members,  other  than  walls  elsewhere  re¬ 
quired  to  be  of  masonry  which  carry  the  loads  and  strains  which 
come  upon  the  floor  and  roofs  thereof  are  made  wholly  or  in  part  of 
combustible  material,  but  throughout  which  the  structural  metallic 
members,  if  used,  shall  be  protected  against  injury  from  fire  by 
coverings  of  fireproof  material.  Underside  of  joists  shall  be  protected 
by  a  covering  of  three  coats  of  plaster  laid  on  metal  lath;  and  a  layer 
of  mortar  or  other  incombustible  material  at  least  one  and  one-half 
inches  thick  shall  be  applied  on  all  floor  and  roof  surfaces  above  the 
joists  of  the  same.  Wood  posts,  if  used,  shall  be  of  not  less  than  one 
hundred  square  inches  sectional  area.  Wood  girders,  if  used,  shall 
be  of  not  less  than  seventy-two  square  inches  sectional  area. 

MILL  CONSTRUCTION  DEFINED 

The  term  “Mill  Construction”  shall  apply  to  all  buildings  in 
which  wooden  posts,  if  used,  have  a  sectional  area  of  not  less  than 
one  hundred  square  inches,  and  wooden  girders  and  joists  a  sectional 
area  of  not  less  than  seventy-two  square  inches,  and  roofs,  if  of  wood, 
a  thickness  of  not  less  than  two  and  five-eighths  inches  in  a  single 
layer,  and  floors,  if  of  wood,  a  thickness  of  not  less  than  three  and 
one -half  inches  in  not  more  than  two  layers,  the  lower  one  of  which 
shall  be  not  less  than  two  and  five-eighths  inches  in  thickness,  and 
in  which  all  structural  metallic  members,  if  used,  are  fireproofed  as 
required  for  fireproof  construction,  and  in  which  all  floors  and  roofs 
not  constructed  as  above  are  of  fireproof  construction  as  elsewhere 
required  for  fireproof  construction  in  this  ordinance. 

ADVANTAGES  OF  MILL  CONSTRUCTION 

Mill  construction  has  always  been  a  favored  type  for  buildings 
where  ordinary  manufacturing  processes  are  carried  on.  Ware¬ 
houses,  storage  buildings,  stores,  office  buildings,  factories,  shops 


and  buildings  for  many  other  purposes,  of  moderate  height  and 
not  used  for  hazardous  purposes  from  a  standpoint  of  fire  pro¬ 
tection,  are  recent  and  useful  developments  of  this  type  of 
construction.  City  building  codes  limit  the  height  of  building, 
open  spaces,  and,  sometimes  specify  minimum  sizes  of  timbers 
and  other  similar  details.  Heavy  mill  or  slow  burning  construc¬ 
tion  possesses  some  special  advantages  over  fireproof  and  fire 
resistant  construction.  Aside  from  the  saving  in  initial  cost,  the 
consideration  of  the  useful  or  commercial  life  of  a  structure  pre¬ 
sents  a  difficult  problem.  It  is  not  always  possible  to  foresee  the 
requirements  demanded  of  a  building  after  a  period  of  years  and 
extensive  alterations  may  be  necessary  to  meet  the  different 
usage  for  which  the  building  will  be  used.  This  may  be  more 
readily  accomplished  in  timber  than  in  fireproof  construction  at 
a  lesser  cost,  with  greater  ease  and  less  interruption  from  use. 

A  building  constructed  of  fire  resistant  materials  without  pro¬ 
tection  against  fire  and  used  for  hazardous  manufacturing 
processes  or  for  the  storage  of  inflammable  material,  presents  a 
greater  hazard  than  a  building  of  mill  construction  adequately 
protected,  even  though  the  material  stored  or  the  manufacturing 
processes  are  hazardous.  Structural  metallic  members,  while 
being  incombustible  in  themselves,  are  not  fireproof;  nor  is 
concrete,  reinforced  or  plain,  a  fireproof  material.  Concrete, 
under  the  fierce  heat  of  conflagration,  will  spall  and  crack  to 
such  an  extent  as  to  render  a  building  worthless;  and  structural 
steel  will  warp  and  expand  under  the  same  conditions  and,  many 
times,  if  the  heat  is  sufficiently  intense,  fail  completely.  It, 
therefore,  follows  that  a  building  is  possessed  of  no  greater 
degree  of  safety  against  burning  than  the  fire  hazard  of  its 
contents,  and  it  is  a  fallacy  to  regard  a  building  construction  of 
incombustible  materials  as  being  fire  safe. 

MILL  CONSTRUCTION  AND  THE  MILL 
ENGINEER  OR  ARCHITECT 

This  booklet  is  intended  to  aid,  technically,  the  work  of  the 
architect  or  engineer  who  may  not  have  the  time  or  opportunity 
to  compile  for  himself  the  information  relating  to  heavy  mill 
construction.  Though  heavy  timber  mill  buildings  are  easy  to 
construct  and  have  the  results  of  long  experience  to  guide  the 
builder,  the  services  of  a  competent  architect  or  engineer  are 
always  advisable.  There  is  no  class  of  building  in  which  safety 
and  economy  of  design  are  more  positively  assured  than  in  mill 
building  or  slow  burning  construction. 
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Structural  Details  of  Mill  Building  Construction 


THE  principal  purpose  of  this  catalog  is  to  present  the  interior  framing  of  mill  constructed  buildings; 
therefore,  the  subject  of  foundations,  fire  walls,  exterior  walls,  and  enclosures  will  be  reduced  to  essential 
features,*  while  the  structural  framing  will  be  presented  with  more  detail.  Sufficient  information  will 
be  given  to  render  intelligible  the  various  phases  of  “Mill  Construction”  and  “Slow  Burning  Construction.” 


FOUNDATIONS 


The  stability  of  any  building  depends  largely  upon  the  nature  of  the  foundations  and  the  bearing  power  of 
the  soil  upon  which  these  foundations  rest.  Not  only  must  the  walls  have  footings  of  sufficient  size,  but  all 
footings  which  support  piers  or  isolated  loads  must  also  be  provided  with  ample  bearing  surface.  Heavy 
machines  and  other  equipment  should  be  supported  on  foundations  separate  from  those  of  the  main  building, 
thus  eliminating  any  danger  that  might  arise  from  vibration  or  heavy  shocks. 


The  footings  and  foundation  walls  of  modern  buildings  are 
of  plain  or  reinforced  concrete,  and  the  ease  with  which  the 
materials  may  be  obtained,  together  with  the  generally  satis¬ 
factory  methods  of  employment  usually  eliminates  from  con¬ 
sideration  any  other  material  for  this  purpose.  The  recommen¬ 
dations  of  any  standard  treatise  on  footings  and  foundations 
should  form  the  basis  of  structural  design  in  regard  to  unit 
bearing  of  footings,  pile  sizes  and  spacings,  frost  and  water 
action,  thickness  of  walls  and  piers,  waterproofing  and  all  other 
considerations  entering  into  the  safe  structural  design  of  these 
important  parts  of  a  building. 

EXTERIOR  WALLS 

Exterior  walls  may  be  made  of  heavy  timber  construction  as 
in  the  case  of  floors,  if  the  structure  is  to  be  built  outside  the 
fire  limits  and  well  separated  from  other  buildings.  The  posts 
which  are  to  form  the  exterior  framing  should  be  of  a  size  to  carry 
the  loads  from  the  floors  above,  Duplex  Post  Caps  being  used 
at  the  floor  levels  to  frame  the  girders  and  beams  and  to  provide 
the  stiffness  required  for  this  type  of  construction.  The  wall 
may  be  of  2  inches  or  more  in  thickness,  tongued  and  grooved  or 
spliced,  and  is  placed  vertically  and  nailed  to  horizontal  girths 
between  the  posts.  If  metal  siding  or  slate  is  used  for  exterior 
finish,  the  planking  should  be  placed  horizontally  and  spiked 
to  the  posts  and  intermediate  studs  if  necessary.  All  interior 
surfaces  should  be  left  exposed.  This  type  of  construction  is 
not  generally  used  or  recommended  but  is  given  as  an  illustra¬ 
tive  example.  Walls  of  incombustible  material  are  required  by 
most  local  building  ordinances  and  insurance  underwriters. 

The  pilastered  form  of  brick  or  reinforced  concrete  wall  gives 
large  window  areas  and  furnishes  support  to  the  main  girders  of 
the  floors  where  needed.  This  general  type  of  construction  may 
be  carried  out  either  in  the  form  of  panel  walls  or  curtain  walls 
at  the  option  of  the  designer.  Local  building  ordinances  and 
loadings  usually  determine  the  proper  thicknesses  of  walls. 


FIRE  WALLS  AND  PARTY  WALLS 

Fire  walls  and  Party  walls  should  be  built  of  brick  or  reinforced 
concrete  and  extend  at  least  3  feet  above  the  roof.  Care  should 
be  exercised  to  keep  the  floor  areas  of  maximum  proportions  at 
which  fire  walls  are  not  required  to  effect  economy  of  design. 
On  this  subject  Crosby  Fiske  Forster’s  Hand-Book  of  Fire 
Protection  states: 


“Areas  are  limited  as  follows: 


Fronting  on 

1  street 

2  streets 

3  streets 


Without  Sprinklers 
6500  sq.  ft. 
8000  sq.  ft. 
10000  sq.  ft. 


With  Sprinklers 
13000  sq.  ft. 
16000  sq.  ft. 
20000  sq.  ft. 


Note:  Area  of  floors  in  buildings  three  stories  or  less 
in  height,  sprinklered  and  with  non-hazardous  occupancy, 
may  be  increased.”  ** 

Local  building  codes  may  vary  these  proportions  and  limits 
to  some  extent. 


ELEVATOR,  STAIRWAY  AND  BELT 
TRANSMISSION  WALLS 

Walls  that  serve  as  enclosures  for  stairways,  elevators,  etc., 
should  be  self-sustaining  and  of  incombustible  material,  brick 
or  reinforced  concrete  being  the  most  acceptable  material. 

When  inside  of  a  building,  stairway  and  elevator  enclosure 
walls  should  extend  through  all  floors  and  to  a  height  of  about 
3  feet  above  the  roof.  No  interior  windows  should  be  allowed 
and  all  openings  from  the  different  floors  protected  by  automatic 
fire  doors.  Stairway  doors  should  be  self  closing. 

The  same  recommendations  apply  to  towers  for  belts  and 
power  drives,  and  the  openings  to  such  shafts  and  towers  should 
be  protected  by  self-closing  doors. 


*  This  subject  is  most  satisfactorily  explained  in  Volume  1,  Foundations,  Abutments  and  Footings  of  The  Structural  Engineers 
Library,  The  McGraw-Hill  Book  Co. 

**  Reprinted  by  permission  from  ‘Crosby  Fiske  Forster’s  Handbook  on  Fire  Protection’,  published  by  D.  Van  Nostrand  Co. 
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STRENGTH  and  stiffness  with  a  minimum  amount  of  timber  and  exposed  corners  is  one  of  the  distinctive 
purposes  of  mill  construction,  and  the  flat  smooth  floors  and  heavy  supporting  members  provide  this. 
Large  timbers  do  not  ignite  readily  and,  if  exposed  to  fire,  burn  slowly  and  with  but  slight  penetration 
after  a  considerable  period  of  time.  This  same  resistance  is  possessed  by  the  flat  smooth  surface  of  the  floors. 

Plate  1  on  page  43  illustrates  with  typical  details  true  mill  construction.  Heavy  timber  posts  support  large 


girders  spaced  as  far  apart  as  the  design  will  allow.  These  girders 
support  a  thick  main  or  carrying  floor  without  the  use  of  joists 
or  beams.  The  main  floor  is  covered  with  one  or  two  layers  of 
water-proof  paper,  or  similar  material,  to  prevent  the  leakage  of 
water  or  the  sifting  of  dirt  from  the  floor  above.  A  lighter  hard¬ 
wood  top  or  wearing  surface  is  laid  on  the  paper  and  completes 
the  total  thickness  of  floor. 

Duplex  Post  Caps  are  shown  for  framing  the  large  girders  to 
the  post.  No  other  post  cap  can  so  satisfactorily  meet  the  re¬ 
quirements  of  true  mill  construction  as  the  Duplex  Post  Cap. 
The  exceptional  rigidity  of  its  design  and  its  economy  in  use 
place  it  above  every  other  design  of  post  cap.  Messrs.  Crosby, 
Fiske  and  Forster,  in  their  “Handbook  of  Fire  Protection,”  illus¬ 
trate  the  Duplex  Post  Cap  on  page  193  and  have  this  to  say: 

“Approved  malleable  iron  and  steel  post  caps  are  superior  to  cast 
iron  and  are  being  used  generally  today  in  mill  buildings.”  * 

When  the  upper  story  post  is  set  directly  on  top  of  the  steel 
post  cap,  secured  to  the  lower  story  post  and  the  girders  bolted 
in  place,  the  entire  construction  is  held  in  every  direction  by  the 
Duplex  Post  Cap. 

The  late  Frank  E.  Kidder,  in  his  Architects’  and  Builders’ 
Pocket  Book,  endorsed  steel  Post  Caps,  and  the  following  excerpt 
taken  from  the  Architects’  and  Builders’  Pocket  Book  explains 
Mr.  Kidder’s  reasons  as  follows: 

“CAST-IRON  VERSUS  STEEL  POST  CAPS.  Formerly  Cast 
Iron  Post  Caps  were  used  for  the  framing  of  the  girders  at  the  columns 
and  posts.  But  the  uncertainty  attached  to  the  use  of  cast  iron,  and 
the  necessity  of  extremely  heavy  caps  to  assure  safe  construction,  have 
led  most  engineers  to  specify  Steel  Post  Caps,  as  they  are  unquestion¬ 
ably  the  strongest  form  of  construction  for  framing  posts  and  girders. 

The  use  of  Steel  Post  Caps  is  to  be  recommended,  there  being  no 
uncertainty  regarding  the  strength  of  steel  as  there  is  concerning 
the  strength  of  cast  iron  used  for  post  cap  construction.  Internal 
stresses  due  to  uneven  cooling  may  seriously  affect  the  strength  of  a 
Cast  Iron  Cap,  while  a  honeycombed  casting  may  be  used,  undetected, 
and  affect  the  safe  carrying  capacity;  so  that  failure  of  the  cap  may 
occur  even  from  the  vibration  due  to  the  machinery  in  the  building.”  f 

Girders  should  preferably  be  of  single  stick,  but  for  sizes 
above  14  inches  by  18  inches  it  is  often  advisable  and  advanta¬ 
geous  to  use  two  smaller  timbers  in  combination  bolted  together 


securely  side  by  side  with  the  larger  dimension  vertical.  The 
doubtful  and  unapproved  method  of  leaving  an  air  space  between 
the  two  timbers  is  to  be  avoided.  Where  girders  of  this  type 
meet  the  column,  the  Duplex  Post  Cap,  built  specially  for 
girders  larger  than  the  post,  provides  an  ideal  construction. 

Girders  may  be  supported  at  the  wall  by  Duplex  Malleable 
Iron  Wall  Plates,  Wall  Boxes  or  Wall  Hangers,  as  the  preference 
of  one  method  over  another  is  usually  the  personal  preference 
of  the  designer,  although  Mr.  Frank  E.  Kidder  in  his  Architects’ 
and  Builders’  Pocket-Book  expressed  his  opinion  of  Wall  Hangers 
in  the  following  extracts  from  his  book: 

“Box  Anchors,  Wall-Hangers,  etc.,  Anchoring.  In  a  ware¬ 
house  intended  to  be  constructed  on  the  Slow-Burning  Principle,  the 
floor  beams  and  girders  should  be  anchored  to  and  supported  by  the 
walls  in  such  a  way  that  in  case  the  beams  are  burned  through,  the 
ends  may  fall  without  injuring  the  walls;  and  where  large  timbers 
are  used,  provision  should  be  made  against  the  possibility  of  dry  rot.”J 

Wall  Hangers.  Another  device  for  obtaining  the  same  results  in 
a  different  way  is  the  Wall  Hanger.  Figs.  48  and  49  show  Duplex 
Wall  Hangers  for  large  timbers.  The  hanger  shown  in  Fig.  49  is  made 
of  open-hearth  steel  and  is  extra-heavy.  Each  of  these  hangers  is 
provided  with  a  plate  which  has  an  8-in.  bearing  on  the  wall,  and  the 
bearing  of  the  timbers  on  the  hanger  is  also  8  in.  For  beams  not 
exceeding  10  inches  in  breadth  there  is  probably  little  choice  between 
the  Box  Anchor,  Fig.  46,  and  the  Wall  Hangers,  Figs.  48  and  49, 
except  perhaps  in  the  price  and  appearance.  When  the  Wall  Hanger 
is  used,  no  hole  is  left  in  the  wall,  and  a  saving  of  6  inches  in  length  of 
the  beams  is  effected,  which  in  some  cases  would  be  a  consideration. 

For  girders  12  by  14  in.  and  upwards  in  cross-section,  the  author 
believes  that  the  hanger  shown  in  Fig.  49  is  preferable  to  the  Box 
Anchor.  Wall  Hangers  made  from  stirrups  should  not  be  used  for 
heavy  beams.”  ** 

“Figure  16  shows  a  hanger  made  to  support  the  wall-end  of  a 
floor  joist.  This  form  of  construction  is  considered  much  superior  to 
the  method  of  building  the  joists  into  a  wall,  as  it  absolutely  prevents 
dry-rot,  and  permits  the  joists  to  fall,  in  case  of  fire,  without  throw¬ 
ing  the  wall.  It  also  gives  the  load  a  good  bearing  on  the  wall.  Figure 
17  illustrates  the  Duplex  steel  wall  hanger  for  larger  timbers,  and 
Figure  18  shows  the  Duplex  extra  heavy  wall  hanger  for  the  heaviest 
mill  construction.  These  hangers  bear  the  label  §  of  approval  of 
the  National  Board  of  Fire  Underwriters  and  are  generally  considered 
the  best  designed  wall  hangers  now  on  the  market.  This  hanger 
gives  an  extra  bearing  on  the  masonry  and  is  so  constructed  that  it 
reacts  as  a  unit  and  distributes  the  load  equally  over  the  entire 


*  Reprinted  by  permission  from  “Crosby  Fiske  Forster’s  Handbook  on 
Fire  Protection,”  published  by  D.  Van  Nostrand  Co. 

f  Reprinted  by  permission  from  “Architects’  and  Builders’  Handbook”  by 
Kidder  and  Nolan,  published  by  John  Wiley  &  Sons. 

J  Reprinted  by  permission  from  “Architects’  and  Builders’  Handbook”  by 
Kidder  and  Nolan,  published  by  John  Wiley  &  Sons. 

**  Reprinted  by  permission  from  “Architects’  and  Builders’  Handbook”  by 
Kidder  and  Nolan,  published  by  John  Wiley  &  Sons.  Figs.  48  and  49  are  the 
Duplex  Steel  Wall  Hangers  illustrated  on  Page  5  of  this  catalogue.  Fig.  46 


is  a  Goetz  Wall  Anchor  similar  to  the  Duplex  Wall  Box,  Page  6  of  this  catalogue. 

§  Label  Service  here  referred  to  was  discontinued  January  1,  1921,  in 
reference  to  which  we  quote  from  letter  of  Underwriters  Laboratories. 

“Label  Service  for  this  industry  was  discontinued  January  1,  1921,  and  at 
that  time  we  advised  the  listed  subscribers  should  architects,  property  owners 
or  others  inquire  of  us  concerning  the  reason  for  abandoning  Label  Service 
and  the  discontinuance  of  listing,  we  would  be  glad  to  advise  that  this  action 
was  not  because  of  any  unsatisfactory  service  record  established  for  the 
product  but  because  of  lack  of  popular  interest.” 
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surface  of  the  masonry.  There  is  no  tendency  for  a  hanger  of  this 
type  to  crush  in  at  the  edge  of  the  masonry  and  straighten  out,  as  is 
the  case  with  some  other  types  of  wall  hangers.  Fig.  19  shows  the 
Duplex  wall  hanger  used  in  connection  with  walls  constructed  of 
concrete  blocks.  These  hangers  are  often  used  in  repair  work  in 
party  walls,  as  they  avoid  the  cutting  of  large  holes  in  the  walls,  and 
also  provide  an  easy  and  simple  method  of  carrying  the  joists  clear 
of  the  walls.”  * 

Plate  No.  2  on  page  44  shows  in  detail  the  variation  of  standard 
mill  construction  commonly  called  “Mill  Construction  with  Lam¬ 
inated  Floors”.  This  type  of  construction  varies  from  standard 
mill  construction  only  in  the  method  of  laying  the  floors.  In 
order  that  a  strong  construction  be  obtained  and  that  no  extra 
long  planking  be  required,  it  is  advisable  to  lay  the  floor  in  such 
a  manner  that  the  planking  joins  at  the  quarter  points  and  that 
no  continuous  joint  occurs  across  the  floor.  Perhaps  the  best 
method  of  lamination  is  as  follows :  Every  fourth  plank  extends 
from  center  of  girder  to  center  of  next  girder.  Next  to  this  a 
second  plank  of  the  same  length  is  nailed  with  the  end  spaced 
at  a  quarter  point  of  the  span  between  the  girders,  thus  allowing 
one  end  of  the  length  to  project  three-fourths  of  the  way  across 
one  span  and  one-fourth  way  across  the  other.  The  next  piece 
of  plank  is  placed  over  the  opposite  girder  in  the  same  manner 
that  the  previous  is  placed  over  the  first  girder.  The  lamination 
is  completed  by  placing  a  length  of  plank  from  center  to  center 
of  girder  as  in  the  first  case.  Care  should  be  taken  to  see  that 
each  plank  is  nailed  firmly  in  place  with  a  tight  joint  between 
each  piece  of  floor. 

It  is  advisable  to  omit  the  last  two  planks  at  the  walls  until 
after  the  glazing  and  roofing  is  completed  and  then  fill  these 
spaces  in  closely  against  the  walls .  A  frequent  recommendation 
for  this  type  of  construction  is  that  the  laminated  floors  be  laid 
without  nailing  to  the  girders  so  that  expansion  in  the  floors  due 
to  dampness  will  not  cause  movement  of  the  girders  in  the  walls. 

Plate  No.  3  on  page  45  shows  the  type  of  construction  most 
often  used  and  commonly  called  “Semi-Mill  Construction”. 
The  same  general  construction  as  mill  construction  is  used 
throughout  except  that  the  use  of  heavy  beams  of  joists  allows 
for  larger  spacing  between  posts.  Duplex  Malleable  Iron  Joist 
Hangers  are  used  to  support  these  beams.  Mr.  F.  W.  Dean, 
Mill  Architect  and  Engineer,  of  Lexington,  Mass.,  in  Hool  and 
Johnson’s  Handbook  of  Building  Construction,  says: 

‘‘There  is  a  very  pernicious  habit  of  supporting  intermediate 
cross  beams  level  with  those  of  the  beams  they  join.  This  is  effected 
by  the  use  of  forged  stirrups  or  commercial  beam  hangers.  When 
fire  occurs  they  are  easily  softened  and  give  way  if  they  support  any 
material  weight,  which  they  often  do.  Beams  should  never  be  sup¬ 
ported  in  this  way  if  it  is  possible  to  avoid  such  construction,  and  if 
they  are,  heavy  cast  iron  beam  sockets  should  be  used,  lag-screwed 
to  the  beams.  The  commercial  beam  hanger  is  a  great  menace  to  the 
safety  of  buildings.”  f 


*  Reprinted  by  permission  from  Architects’  and  Builders’  Handbook,  by 
Kidder  and  Nolan,  published  by  John  Wiley  and  Sons.  Fig.  16  refers  to  Duplex 
Malleable  Hanger,  page  5  of  this  book.  Fig.  19  refers  to  Concrete  Block 
Hanger,  page  4  of  this  book. 


Messrs.  Crosby,  Fiske  and  Forster,  in  their  Handbook  of  Fire 
Protection,  on  the  same  subject  of  joist  hangers,  say  that: 

“Ordinary  steel  or  wrought  iron  stirrups  have  less  resisting  power 
than  construction  in  which  the  girders  or  purlins  rest  on  other  tim¬ 
bers,  chiefly  because  such  stirrups  soften  under  heat,  and  also  because 
of  defective  design  and  workmanship.  To  use  Underwriters’  Labora¬ 
tories’  approved  malleable  iron  joist  and  wall  hangers,  however,  is 
good  practice,  and  economical  in  securing  maximum  clear  story 
heights  for  a  given  building  height. ”t 

Thus  it  is  seen  that  the  best  authorities  unite  in  their  con¬ 
demnation  of  steel  stirrups  and  joist  hangers.  Malleable  iron  is 
even  more  reliable  than  cast  iron  when  used  for  hangers,  as  it  is 
annealed  and,  consequently,  will  not  crack  when  struck  suddenly 
with  a  stream  of  cold  water.  Duplex  Malleable  Iron  Joist 
Hangers  are  the  safest,  strongest  and  most  reliable  fitting  for 
framing  beams  to  girders.  When  Duplex  Post  Caps  and  Joist 
Hangers  are  used  on  this  type  of  construction  the  whole  struc¬ 
tural  frame  is  rigidly  tied  together  so  that  there  is  no  opportunity 
for  lateral  movement  in  the  frame. 

Plate  No.  4,  page  46,  shows  various  structural  details  such  as 
the  use  of  Duplex  Wall  Hangers  for  framing  beams  and  girders 
to  party  walls  and  fire  walls,  a  few  of  the  many  applications  of 
Duplex  Wall  Plates  and  Wall  Boxes,  the  use  of  Duplex  I  Beam 
Hangers  and  Duplex  I  Beam  Box  Hangers,  and  a  detail  of  the 
Duplex  Post  Cap  for  through  or  continuous  posts.  Especially 
helpful  in  eliminating  cost  will  be  the  details  of  various  sills 
making  use  of  the  Duplex  Wall  Hanger.  The  hanger  may  be 
anchored  in  the  form  and  the  concrete  poured  around.  No  other 
work  is  necessary  to  frame  the  beam  and  the  hanger  has  ample 
bearing  surface  to  distribute  the  load  without  tilting  or  placing 
the  load  on  the  concrete  girder  instead  of  the  wall. 

Plate  No.  5,  page  47,  is  a  section  through  a  building  of  “Semi- 
Mill  Construction”  and  illustrates  the  economical  distribution  of 
the  structural  members  together  with  approved  construction  of 
the  stair  and  elevator  towers  and  exterior  and  fire  walls.  This 
type  of  building,  when  recommendations  of  the  National  Board 
of  Fire  Underwriters  is  complied  with,  makes  an  ideal  construc¬ 
tion  for  manufacturing  or  storage  purposes. 

The  saw-tooth  roof  form  of  roof  construction  is  shown  on  Plate 
No.  6,  page  48,  illustrating  how  this  form  of  construction  may  be 
used  to  advantage  in  securing  a  building  in  which  the  distribution 
of  light  is  at  a  maximum.  The  most  economical  method  of  fram¬ 
ing  a  saw-tooth  roof  is  detailed  on  Plate  7,  page  49.  The  roof 
planks  are  supported  by  heavy  timber  beams  spaced  from  8  to  10 
feet  apart  and,  in  turn,  are  carried  by  timber  girders  and  columns. 
As  a  matter  of  fact,  the  design  of  the  roof  planking,  itself,  varies 
but  little  from  that  used  in  the  ordinary  flat  roof  of  standard 
mill  construction.  The  details  of  the  supporting  members  are,  in 

f  Reprinted  by  permission  from  Hool  &  Johnson’s  Handbook  of  Building 
Construction,  published  by  McGraw  Hill  Book  Co. 

t  Reprinted  by  permission  from  Crosby  Fiske  Forster’s  Handbook  on  Fire 
Protection,  published  by  D.  Van  Nostrand  Co. 
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general,  similar  to  the  ones  shown.  The  Duplex  Four-Way 
Steel  Post  Caps  tie  in  one  rigid  connection  the  column,  girders 
and  cross  beams,  while  the  intermediate  cross  beams  are  sup¬ 
ported  by  Duplex  Joist  Hangers.  Where  the  roof  members  meet 
at  a  girder  they  are  lagged  to  Duplex  Joist  Hangers,  thus  elimin¬ 
ating  a  relatively  expensive  item  in  the  framing  of  the  roof 
timbers.  A  Duplex  One-Way  Post  Cap  is  used  to  unite  the  roof 
members  at  the  top  of  the  truss.  Saw-tooth  roof  construction 
framed  in  this  manner  is  more  rigid  and  satisfactory  than  any 
other,  besides  having  the  added  advantage  of  lower  cost  due  to 
ease  with  which  it  is  constructed. 

Adaptable  to  a  wide  range  of  uses,  this  style  of  building  is 
very  suitable  where  land  is  cheap. 

The  Howe  truss  on  Plate  No.  8,  page  50,  is  a  typical  example  of 
the  wide  range  of  uses  to  which  Duplex  Post  Caps  may  be  put. 
For  manufacturing  process  requiring  long  clear  lanes  of  travel, 
this  construction  with  side  bays  is  ideal,  and  no  safer  or  more 
economical  method  of  building  these  trusses  and  framing  them  is 
to  be  found.  Duplex  Post  Caps  not  only  possess  the  necessary 
fundamental  structural  principles  for  firmly  securing  the  various 
units  into  a  rigid  frame,  but  the  flexibility  to  adapt  themselves 
to  almost  any  extraordinary  type  of  construction.  Plate  No.  9, 


page  51,  is  a  cross  section  and  partial  plan  showing  the  large  free 
floor  areas  obtainable  with  this  construction. 

Plate  No.  10,  page  52,  is  offered  to  architects  and  engineers  as 
a  suggestion  of  the  structural  uses  of  Duplex  Steel  Post  Caps  in 
framing  various  types  of  wood  trusses.  The  use  of  these  post 
caps,  modified  to  suit  the  needs  of  the  construction,  is  a  real 
labor  saving,  besides  having  the  added  advantage  of  making  the 
truss  more  secure. 

POSTS  OR  COLUMNS 

Posts  or  columns  in  mill  construction  serve  as  interior  sup¬ 
ports  for  the  floor  and  roof  girders  and  carry  the  loads  to  the 
foundation.  Each  set  of  posts  should  extend  from  roof  to  founda¬ 
tion  without  offset,  passing  through  each  floor  between  the  ends 
of  the  girders  for  that  floor  and  resting  upon  the  metal  cap  on 
the  top  of  the  post  of  the  floor  below.  The  ends  of  the  post  must 
be  squared  and  bear  evenly  upon  the  plate  of  the  post  cap.  At 
the  foundation  or  pier  the  squared  end  of  the  timber  post  should 
rest  on  a  Duplex  Post  Base,  the  top  of  the  base  being  a  little 
above  the  level  of  the  floor  to  prevent  contact  with  dampness 
from  the  masonry  or  concrete.  A  preservative  treatment  applied 
to  the  ends  of  the  posts  is  advisable  if  dampness  is  likely  to 
be  present. 


NOTE: — Separate  copies  of  plates  1  to  10,  pages  43  to  52  inclusive,  referred  to  in  above 
article,  may  be  had  by  writing  the  home  office. 
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Quality  and  Kind  of  Timber  Used 

IN  order  that  proper  service  may  be  obtained  from  mill  construction  buildings,  it  is  most  essential 
that  a  good  quality  of  timber  be  used.  The  special  requirements  for  timbers  which  constitute 
good  quality  deal  with  their  strength  and  durability.  The  strength  of  any  timber  will  be 
governed  by  its  density;  the  size,  quality  and  distribution  of  knots,  and  the  presence  or  absence  of 
defects.  The  density  or  dry  weight  of  wood  may  be  regarded  as  a  measure  of  its  strength.  Using 
yellow  pine  as  a  type  it  should  be  noted  that  each  annual  ring  is  composed  of  dense,  heavy,  dark 
wood  known  as  summer  wood  and  also  a  band  of  lighter  and  softer  wood  called  spring  wood.  All 
woods  in  which  there  is  a  marked  contrast  between  the  character  of  spring  wood  and  summer  wood 
measure  their  density,  and  hence  their  strength,  by  the  number  of  growth  rings  and  the  proportion 
of  summer  wood.* 

The  lasting  power  of  timbers  will  be  determined  by  the  quality  of  the  wood  used  and  the  condi¬ 
tions  obtaining  in  the  building  in  which  it  is  employed.  Timbers  may  have  heartwood  and  sapwood 
in  varying  proportions.  Sapwood  is  shortlived  and  where  conditions  are  favorable  to  decay  it  will 
usually  decay  very  rapidly.  Heartwood  of  all  species  is  comparatively  long-lived.  In  buildings 
where  the  humidity  is  low,  heartwood  timbers  will  last  an  almost  indefinite  period  of  time. 

It  is,  therefore,  of  the  utmost  importance  that  consideration  be  given  to  the  use  to  which  a  mill 
construction  building  is  to  be  put.  In  buildings  where  low  or  average  humidity  obtains,  timbers 
having  about  eighty-five  percent  heartwood  will  give  splendid  service.  Where  the  humidity  is  high, 
all  heartwood  should  be  used,  but  in  case  that  is  impractical  the  timbers  should  be  preserved  with 
either  a  good  quality  of  coal  tar  creosote  or,  where  for  various  reasons  this  would  be  objectionable, 
either  with  corrosive  sublimate  (usually  known  as  the  Kyanizing  process)  or  with  zinc  chloride 
(usually  known  as  the  Burnettizing  process).  The  presence  of  large  amounts  of  sapwood  in  structural 
timbers  to  be  used  in  buildings  with  high  humidity,  is  strongly  condemned.  No  amount  of  superficial 
painting  with  preservatives  will  be  of  any  value. 

Where  untreated  timbers  are  used,  it  will  frequently  be  found  of  value  to  paint  the  ends  of  the 
timbers  where  they  come  in  contact  with  the  metal  of  post  caps,  post  bases,  etc.,  or  with  brick  or 
reinforced  concrete. 

In  general,  there  is  no  more  important  duty  for  the  architect,  engineer  or  contractor  than  to 
be  sure  the  timber  used  in  a  given  building  is  of  the  grade  and  kind  suitable  to  the  uses  to  which 
the  building  will  be  put. 


*  The  reader  is  respectfully  referred  to  the  authorized  reprint  from  the  copyrighted  Standards  of  the 
American  Society  for  Testing  Materials  on  page  130  of  the  9th  edition  of  the  Southern  Pine  Manual. 
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The  design  of  the  structural  timber  members  of  a  mill  construction  type  of  building  may  be  classified  in  the 
following  divisions: 

Roof  and  Floor  Panels, 

Beams  and  Girders, 

Columns  or  Posts. 

The  formulas  given  here  will  suffice  for  the  design  of  a  simple  mill  construction  building.  Ample  information 
treating  special  subjects  will  be  found  in  the  standard  handbooks  listed  on  page  31.  The  various  formulas  used 
in  the  design  of  such  members  will  use  the  standard  notation  representing  the  quantities  indicated  below: 


Notation  for  Formulas  for  Beams 


A  =  Area  of  section  in  square  inches. 
b  =  Breadth  of  beam  in  inches. 

C  =  Coefficient  of  strength, 
d  =  Depth  of  beam  in  inches, 

D=  Deflection  of  beam  in  inches  due  to  loads  W  or  P, 
E  =  Modulus  of  elasticity  in  pounds  per  square  inch, 

/  =  Stress  in  pounds  per  square  inch  in  extreme  fibres, 
I  =  Moment  of  inertia  in  inches4, 

L=  Length  of  span  in  feet, 

/  =  Length  of  span  in  inches, 


M  =  Bending  moment  in  inch  pounds, 

N=  Coefficient  of  deflection, 

n=  Distance  of  center  of  gravity  of  section  from  extreme  fibre 
in  inches, 

P=Load  in  pounds  concentrated  at  any  point, 

S=  Section  Modulus  in  inches3, 

s=  Allowable  shear  in  direction  of  grain  in  pounds  per  sq.  in., 
V  =  Maximum  vertical  shear  in  the  section, 

W=  Total  distributed  load  in  pounds, 
w  =Load  in  pounds  per  lineal  inch  of  span, 


Notation  for  Formulas  for  Columns 

P=Unit  stress  per  square  inch, 

F  =  Compressive  strength  per  square  inch  with  the  grain, 

/  =  Effective  length  of  the  column  in  inches, 
d  =  Least  side  or  diameter  in  inches, 
c  =  1  /  d. 

Floor  and  Roof  Panels 

Wood  sections  are  commonly  rectangular  and  are,  therefore,  easily  designated  by  fundamental  formulas.  It 
is  to  be  remembered,  however,  that  the  actual  sizes  of  dressed  timbers  are  not  the  nominal  sizes. 

For  rectangular  or  square  beams  with  the  neutral  axis  perpendicular  to  the  depth  at  the  center,  the  moment 
of  inertia  is  represented  by  the  expression:  I  =  bd  3/i2:  and  the  section  modulus  for  a  similar  beam  with  the 
same  characteristics  by  the  expression  S  =  l/n  =  bd  2/6,  and  the  maximum  bending  moment  of  a  given  section 
of  beam  by  the  expression  M  =  /.S. 

The  thickness  required  to  support  a  given  uniformly  distributed  roof  or  floor  load  may  be  found  from  the 
following  formula: 

3  Wj  L 

*2  =  -  (1) 

4  f. 


in  which  t  =  the  thickness  of  plank,  Wj,  the  total  uniformly  distributed  load  on  a  section  of  floor  or  roof  plank 
1  foot  wide  and  L  long.  To  find  the  value  of  Wx,  it  will  be  necessary  to  know  the  nature  of  the  occupancy,  the 
probable  live  load  that  is  to  be  placed  on  the  roof  or  floor,  together  with  an  allowance  for  the  dead  load  or  weight 
of  the  material  itself.  If  vibration  or  impact  must  be  provided  for,  either  the  working  unit  stresses  may  be 
decreased,  or  a  percentage  added  to  the  ordinary  live  load,  twenty-five  percent  being  the  usual  amount  that , 
will  care  for  the  stresses  produced  by  vibrating  liveloads  in  structures  carrying  machinery,  such  as  cranes,  con¬ 
veyors,  printing  presses,  and  other  mechanical  equipment.  The  load  likely  to  come  upon  a  roof  is  made  of  three 
parts;  the  dead  load,  or  the  weight  of  the  roof  material  or  structure,  the  snow  load  which  may  possibly  come  upon 
the  roof,  and  a  certain  amount  of  wind  load.  The  element  of  the  wind  load  on  a  flat  roof  is  practically  negligible, 
but  in  certain  localities,  the  snow  load  may  be  quite  an  appreciable  quantity.  These  values  may  be  found  by 
estimating  the  quantity  of  material  required  to  form  the  roof  construction  and  applying  the  values  in  Tables 
I  and  II  on  page  53. 
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Formulas  for  Design  in  Mill  Construction — Continued 


The  live  loads  for  various  classes  of  occupancy  may  be  estimated  from  Tables  IV  and  V,  page  54,  in  case  definite 
floor  loadings  are  not  specified  in  local  building  ordinances. 

If  a  rigid  floor  with  a  limited  deflection  is  required,  the  following  formula  may  be  used  to  find  the  amount  of 
deflection  produced  by  a  uniformly  distributed  load  on  a  floor  of  a  given  thickness,  span  between  beams  or 
girders  and  kind  of  timber: 

270  Wi  L3 

D  =  -  (2) 

E  bd3 

The  value  of  D  is  commonly  limited  to  1/30  of  an  inch  per  foot  of  length  of  span  where  plastered  ceilings  are 
used  and  1/25  of  an  inch  per  foot  when  ceilings  are  left  without  plaster. 


Beams  and  Girders 

The  design  of  the  girders  used  in  a  structure  will  depend  upon  the  manner  in  which  the  girders  support  the  loads. 
The  load  is  supported  uniformly  along  the  length  of  the  girders  in  mill  construction  buildings  where  laminated 
or  standard  mill  floors  are  used,  but  where  the  construction  is  of  the  type  known  as  “Semi-Mill  Construction,” 
that  is,  where  intermediate  beams  support  the  floor  from  girder  to  girder,  the  loads  are  concentrated  at  one  or 
more  equally  spaced  intermediate  points  and  at  the  ends  of  the  girders.  These  different  methods  of  supporting 
the  load  cause  different  effects  in  bending  and  deflection.  The  formulas  for  bending,  shear  and  deflection  given 
below  are  for  the  three  cases  most  often  met  in  designing  mill  construction  buildings. 


Load  Uniformly  Distributed 

M  =  W7/8 

Depth  of  beam  d  =  *G  3W7/4/b 

To  find  uniformly  distributed  load  a  given  size  beam 
will  carry 

W  =  8/S /!= 4fbd2/  31 
Shear  H=3V/2bd 

For  symmetrically  loaded  beams  substitute 

W/2=V  Substitute  s=H  then  the  safe  load  limited 
by  the  resistance  to  horizontal  shear  is 
W=4bds/3 

This  is  the  maximum  load  that  can  safely  be  applied  to  a 
beam. 

Unit  shear  produced  by  a  given  loading 
S=3W/4bd 

Deflection  for  square  or  rectangular  beam 
270  WL3 

D  = - 

E  bd3 


(3) 

Shear  P=4bds/3 

(13) 

Unit  shear  for  given  loading  S=3P/'4bd 

(14) 

(4) 

Deflection 

432PL3 

D  =■ - - 

(15) 

(5) 

Ebd3 

To  find  the  load  which  will  cause  a  deflection  of  1/30  of  an 
inch  per  foot  of  span 

Ebd3  (16) 

P  = - 

(6)  12960L3 


(7) 

(8) 


Two  Equal  Concentrated  Loads  at  the 
Third  Points  of  the  Girder 

P  =  sum  of  the  two  equal  loads 

M=P7/6  (17) 


Depth  of  beam 


PI/ fb 


(18) 


To  find  the  load  which  will  cause  a  deflection  of  1/30  of  an 
inch  per  foot  of  span 
Ebd3 

W=  - 

8100L3 


To  find  sum  of  concentrated  loads  girder  will  carry 

P  =fbd'i/l  (19) 

Shear  =  P  =  4  bds/ 3 

Unit  shear  for  given  loading  S=3P/4bd 


One  Concentrated  Load  at  Center  of  Girder 

M=P//4  (10) 


Depth  of  girder  d  = 


a/' 


3P7/2/b 


(ID 


To  find  concentrated  load  at  center  a  given  size  girder 
will  carry 

P  =  2/fod2/37  (12) 


Deflections  368PL3 

D  = - 

Ebd3  (20) 

To  find  the  load  which  will  produce  a  deflection  of  1/30  of 
an  inch  per  foot  of  span 
Ebd3 

P  = -  - 

11040L3  (21) 


To  find  the  value  of  the  uniformly  distributed  load  (W),  multiply  the  length  of  the  girder  or  beam  between 
supports  in  feet  by  the  distance  between  centers  of  the  floor  panels  on  either  side  of  the  girder  or  beam  in  feet. 
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Formulas  for  Design  in  Mill  Construction — Continued 


Then  multiply  this  result  by  the  sum  of  the  dead  and  live  load  per  square  foot  of  floor  area.  This  method  of 
procedure  will  also  give  the  load  on  the  intermediate  beams  using  the  length  of  the  beam  and  half  panels  of 
floor  on  each  side  of  the  beam. 

The  amount  of  the  concentrated  load  P  at  a  given  point  on  the  girder  due  to  the  intermediate  beams  will  be 
found  by  taking  one-half  of  the  uniformly  distributed  load  on  each  intermediate  beam  supported  by  the  girder. 

Both  the  bending  and  shear  formulas  should  be  tested  in  determining  the  proper  size  girder  and  beam,  for 
the  amount  of  load  to  be  carried  safely.  Stiffness  is  determined  by  the  formulas  for  deflection. 

The  bearing  area  needed  at  the  ends  of  the  girders  may  be  found  by  dividing  the  reaction  at  a  given  end  by 
the  working  compressive  strength  across  the  grain  for  the  timber  used.  If  the  load  on  the  girder  is  uniformly 
distributed,  the  reaction  will  be  one-half  the  load.  If  the  result  obtained  by  dividing  the  area  thus  found  by  the 
width  of  the  girder  is  less  than  5  inches,  this  distance  should  be  taken  as  the  minimum  length  of  support.  Table 
VI,  page  55,  gives  the  various  stresses  for  the  kinds  of  timber  used.  Where  definite  unit  stresses  are  specified 
in  the  building  code  of  a  city,  such  values  should  be  used  in  all  calculations. 


Posts  or  Columns 

Text  books  on  the  strength  of  materials  contain  many  different  formulas  for  determining  the  load  to  be  carried 
on  a  column,  or  the  fibre  stress  resulting  from  the  application  of  a  definite  load.  Some  of  these  formulas  are 
based  on  theory,  others  upon  experiment  and  a  few  upon  a  combination  of  theory  and  experiment.  While  there 
is  no  great  variation  of  the  loads  and  stresses  obtained  from  such  formulas,  it  is  considered  that  those  of  an 
empirical  nature  corresponding  with  the  results  of  actual  tests  are  more  to  be  depended  upon. 

Two  formulas  which  are  used  widely  are  given  here.  The  first  is  the  result  of  work  done  under  the  super¬ 
vision  of  the  Division  of  Forestry,  United  States  Department  of  Agriculture,  and  is  what  is  known  as  a  “curved 
line  formula”.  The  second  formula  is  one  proposed  by  Mr.  Benjamin  E.  Winslow,  M.  em.  Am.  Soc.  C.  E.,  and 
is  of  the  straight  line  type.  Mr.  Winslow’s  formula  is  widely  used  in  practice  and  has  been  incorporated  in  the 
Revised  Building  Ordinances  of  the  City  of  Chicago. 


U.  S.  Dept,  of  Agriculture, 

Division  of  Forestry  Formula, 

Bulletin  (12) 

P  =  F  (700  +  15c)  /  (700  +  15c  + c2)  (22) 


Mr.  Winslow’s  formula  is  as  follows: 

P  =  F  (1  —  2/80  d)  (23) 

The  loading  of  a  given  column  on  a  top  floor  is  found  by  adding  together  the  end  reactions  brought  to  the 
post  cap  by  the  girders  and  beams  supporting  the  roof  and  resting  on  the  cap.  In  the  case  of  uniformly  distrib¬ 
uted  loads,  these  reactions  are  one-half  the  load  carried  by  any  particular  beam  or  girder.  If  the  girder  is  not 
symmetrical  in  its  loading  the  reaction  must  be  found  by  the  principle  of  moments. 

Columns  on  the  lower  floors  carry  a  central  load  from  the  line  of  columns  above,  in  addition  to  the  loads  of 
the  beams  and  girders  supported  by  the  post  cap  of  the  column  under  consideration. 

It  is  not  probable  that  all  of  the  floors  of  a  building  will  be  loaded  to  the  capacity  of  the  allowable  live  load 
at  any  time,  recommendations  made  in  regard  to  the  percentage  of  this  maximum  load  to  use  vary  in  the 
building  codes  of  different  cities. 

Eccentric  loads  on  columns  should  be  avoided  if  possible,  but  if  present  they  should  be  treated  by  the  use 
of  formulas  governing  such  loading  found  in  standard  handbooks. 

The  Duplex  Hanger  Company  sincerely  trusts  that  what  has  been  given  here  will  be  of  interest  to  the  architect, 
builder  and  contractor.  The  standard  sizes  and  designs  of  post  caps,  joist  hangers,  wall  hangers,  wall  boxes, 
etc.,  usually  meet  the  most  rigid  requirements,  but  special  construction  can  be  successfully  designed  by  engineers 
having  a  long  experience  in  this  class  of  work. 
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DUPLEX  JOIST  HANGER 


Special  Notice:  Bore  holes  for  lug  Vf6  in.  larger  than  diameter.  Frame  Hanger  at  or  above  neutral  axis. 


ADJUSTABLE  TYPE  JOIST  HANGER 


Special  Notice:  Hangers  must  be  framed  at  or  above  the  neutral  axis.  Bore  holes  for  lug  A  inch  larger  than 

diameter  of  lug.  Hangers  should  fit  loose. 


DIMENSIONS 


A 

B 

c 

D 

E 

F 

Lngth 

Lug 

Dia. 

Lug 

Bit 

Bolt 

Lag 

Screw 

co\ 

CM 

3  W 

7A" 

5^" 

334" 

334" 

3" 

234" 

234" 

w 

34"  X  234" 
34"  X  3" 
34"  x  334" 

3" 

4" 

UH" 

334" 

534" 

334" 

3" 

334" 

w 

34"  x  334" 

V8"  x  4" 

3" 

43 4" 

14" 

12% 

3Us" 

7%" 

334" 

3" 

3%" 

34" 

34"  x  3  34" 
34"  x  3  34" 
y8"  x  4" 
34"  x  5" 

HEAVY  DUTY  TYPE  JOIST  HANGER 


Special  Notice:  Hangers  must  be  framed  at  or  above  the  neutral  axis.  Bore  holes  for  lug  34s  inch  larger  than  diameter. 


DIMENSIONS 


A 

B 

C 

D 

E 

F 

H 

Lgth. 

Lug 

Dia. 

Lug 

Bit 

Bolt 

Lag 

Screw 

734" 

334" 

9" 

734" 

234" 

3 /4s" 

5" 

3" 

234" 

234" 

A" 

34"  x  234" 

10" 

3  A" 

734" 

5M" 

334" 

3/4" 

634" 

3" 

234" 

234" 

A" 

34"  x  3" 

10" 

4" 

11  Vs" 

934" 

3  34" 

434" 

534" 

3  34" 

2%" 

234" 

Vs" 

34"  x  3" 

12" 

434" 

11H" 

934" 

334" 

434" 

8" 

3  A" 

2  Vs" 

3" 

Vs" 

34"  x  4" 
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DUPLEX  MALLEABLE  IRON  WALL  HANGER 


SIZES 


No. 

TIMBERS 

CARRIED 

100 

2  x  6 

2x8 

2  x  10 

2  x  12 

140 

180 

2  x  14 
24  x  10 

2  x  16 
24  x  12 

2  x  18 
24  x  14 

24  x  16 

150 

210 

3  x  6 

3  x  12 

3  x  8 

3  x  14 

3  x  10 

3  x  16 

3  x  18 

200 

280 

4  x  6 

4  x  12 

4x8 

4  x  14 

4  x  10 

4  x  16 

4  x  18 

DIMENSIONS 


A 

B 

c 

D 

E 

F 

Bearing 
On  Wall 

i34" 

2  Vs" 

54" 

3" 

3" 

34" 

Sq.  Ins. 
9.75 

2" 

3  V' 

7  A" 

5" 

4" 

4" 

16.00 

24" 

34" 

74" 

5" 

334" 

4Y" 

16.875 

3" 

3" 

54" 

3" 

3" 

4Y" 

12.75 

3" 

4" 

74" 

54" 

3H" 

5" 

18.75 

34" 

3" 

5  4" 

3" 

3" 

5  4" 

16.50 

34" 

4%" 

7  Vs" 

2%" 

4" 

5%" 

23.00 

DUPLEX  STANDARD  STEEL  WALL  HANGERS 


EXTRA  HEAVY  DUPLEX  STEEL  WALL  HANGER 


SIZES 


No. 

TIMBERS 

CARRIED 

600  EH 
800  EH 

8x  14 

6x16 
8x  16 

6x  18 
8x  18 

6x  20 
8x  20 

1000  EH 

10  x  14 

10  x  16 

10  x  18 

10  x  20 

1200  EH 

12  x  14 

12  x  16 

12  x  18 

12  x  20 

1400  EH 

14  x  14 

14  x  16 

14  x  18 

14x20 

1600  EH 

16  x  16 

16  x  18 

16x  20 

1800  EH 

18  x  18 

18  x  20 

DIMENSIONS 


A 

B 

C 

D 

E 

F 

Bearing 
On  Wall 

534" 

7" 

4" 

8" 

44" 

104" 

Sq.  Ins. 
82.50 

7%" 

7” 

4" 

8" 

44" 

124" 

100.00 

9M" 

7" 

4" 

8" 

44" 

14  4" 

116.00 

11%" 

8" 

4" 

8" 

44" 

204" 

164.00 

13%" 

8" 

4" 

8" 

44" 

224" 

180.00 

15%" 

8" 

4" 

8" 

44" 

24" 

192.00 

17  4" 

8" 

4Vs" 

8" 

6%" 

26" 

208.00 

DUPLEX  MALLEABLE  IRON  CONCRETE  BLOCK  HANGER 


SIZES 


No. 

TIMBERS  CARRIED 

9 

2x6 

2x8 

2  x  10 

2  x  14 

12 

3x6 

3x8 

3x12 

3  x  14 

13 

4x6 

4x8 

4  x  12 

4  x  14 

DIMENSIONS 


A 

B 

C 

D 

E 

F 

Bearing 

On  Wall 

14" 

3" 

5%" 

34" 

3" 

34" 

Sq.  Ins. 
10.50 

3" 

3" 

54" 

3" 

3" 

44" 

12.75 

4" 

3" 

54" 

3" 

3" 

54" 

16.50 
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DUPLEX  MALLEABLE  IRON  WALL  PLATE 


DUPLEX  WALL  BOX,  MALLEABLE  IRON 
WALL  PLATE  and  STEEL  BOX  and  COVER 


DIMENSIONS 

A 

B 

Wdth 

Lug 

Dpth 

Lug 

8M" 

10" 

W 

W 

8M" 

12" 

W 

M" 

8M" 

14" 

Yl 

M" 

8H" 

16" 

Yi 

W 

8M" 

18" 

w 

M" 

8H" 

20" 

w 

K" 

8%" 

22" 

w 

VaT 

SIZES 

Beam 

Width 

6" 

8" 

10" 

12" 

14" 

16" 

18" 


DIMENSIONS 


A 

B 

C 

D 

co\ 

00 

10" 

Yl"  more 

than 

depth  of 

girder 

7" 

co\ 

00 

12" 

Yl"  more 

than 

depth  of 

girder 

9" 

00 

\w> 

14" 

Yl"  more 

than 

depth  of 

girder 

11" 

00 

\CO 

16" 

Yl"  more 

than 

depth  of 

girder 

13" 

V* 

co\ 

00 

18" 

Yl"  more 

than 

depth  of 

girder 

15" 

co\ 

00 

20" 

Yl"  more 

than 

depth  of 

girder 

17" 

V* 

co\ 

00 

22" 

Yi"  more 

than 

depth  of 

girder 

19" 

DUPLEX  I  BEAM  HANGER 


The  Bolt  Hole  is  6"  above  bottom  of  I-Beam  in  all  cases. 


Always  use  Y"  Bolt  to  fasten  hanger  to  I-Beam. 


DUPLEX  I  BEAM  SHELF  HANGER 


The  Bolt  Hole  is  always  6  inches  above  bottom  of  I-Beam. 

Height  of  timber  is  variable  to  not  more  than  4  inches  above 
the  bottom  of  I-Beam. 


DUPLEX  I  BEAM  BOX  HANGERS 


SIZES 


No. 

2 

I 

4 

6 


Width 

of 

Joist 


2" 

4" 

6" 


DIMENSIONS 


A 

B 

c 

lYs" 

3" 

Variable 

8H" 

3" 

According  to 
Depth  of  Joist 

S%" 

3  Yl" 

or  Beam 
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Malleable  Iron‘d  Steel  Hangers 


DUPLEX  TWO-WAY  STEEL  POST  CAPS 

Girder  Same  Size  as  Post 


'.'•V'v/v 


SIZES 
Nominal  Size 


o 

IX 


6" 

8" 

10" 

12" 

14" 

16" 

18" 


V 

T) 

u 

3 


6" 

8" 

10" 

12" 

14" 

16" 

18" 


DIMENSIONS 


R 

A 

B 

c 

D 

E 

F 

G 

Lag  Screws 

Bear. 

Lgth 

Value  at 
300-lb.  Shear 

No. 

Req. 

Size 

F - 1 

1 

54" 

54" 

2  4" 

5" 

14" 

44" 

14" 

12 

H"  x  14" 

44" 

7,331  lbs. 

7  4" 

74" 

24" 

5" 

2" 

5" 

2" 

12 

4"  x  2" 

44" 

9,881  lbs. 

94" 

9^4" 

3" 

6" 

2  4" 

54" 

24" 

12 

4"  X  2  4" 

44" 

13,894  lbs. 

nv4" 

11 4" 

34" 

74" 

3" 

64" 

3" 

12 

4"  x  34" 

54" 

18,506  lbs. 

134" 

134" 

3" 

74" 

3  4" 

7" 

34" 

12 

4"  x  4" 

54" 

21,656  lbs. 

_ .A  .  _ 

15  4" 

154" 

34" 

8" 

4" 

7  4" 

4" 

12 

4"  X  5" 

54" 

24,806  lbs. 

17M" 

174" 

44" 

64" 

44" 

64" 

44" 

12 

4"  X  6" 

54" 

27,956  lbs. 

DUPLEX  ONE-WAY  STEEL  POST  CAPS 


SIZES 

Nominal  Size 

Ih 

to 

7 

0. 

3 

6" 

6" 

8" 

8" 

10" 

10" 

12" 

12" 

14" 

14" 

16" 

16" 

18" 

18" 

-E4] 


*  ^ 


-G_G. 


DIMENSIONS 


A 

B 

c 

D 

E 

F 

G 

H 

L 

Lag  Screws 

Bear. 

Lgth. 

No. 

Req. 

Size 

54" 

54" 

24" 

5" 

14" 

44" 

14" 

3  4" 

4" 

12 

4"  x  14" 

44" 

74" 

74" 

2  4" 

5" 

2" 

5" 

2" 

3  4" 

34" 

12 

4"  x  2" 

44" 

94" 

94" 

3" 

6" 

2  4" 

5  4" 

24" 

44" 

44" 

12 

4"  x  2  4" 

44" 

114" 

114" 

34" 

74" 

3" 

6  4" 

3" 

54" 

54" 

12 

4"  x  34" 

5  4" 

134" 

134" 

3" 

74" 

34" 

7" 

34" 

5" 

5  4" 

12 

4"  x  4" 

54" 

154" 

154" 

34" 

8" 

4" 

7  4" 

4" 

54" 

6" 

12 

4"  x  5" 

54" 

174" 

174" 

44" 

64" 

44" 

64" 

44" 

6" 

5" 

12 

4"  x  6" 

54" 

DUPLEX  TWO-WAY  STEEL  POST  CAPS 

Girder  Larger  Than  Post 


DIMENSIONS 


A 

B 

E 

F 

G 

Lag  Screws 

Bear. 

Lgth 

Value  at 

3 00 -lb.  Shear 

c 

D 

No. 

Req. 

Size 

54" 

74" 

24" 

5" 

2" 

5" 

2" 

12 

4"  x  2" 

44" 

9,880  lbs. 

74" 

94" 

3" 

6" 

2  4" 

54" 

24" 

12 

4"  x  24" 

44" 

13,900  lbs. 

94" 

114" 

34" 

74" 

3" 

64" 

3" 

12 

4"  x  34" 

44" 

18,500  lbs. 

114" 

134" 

3" 

74" 

34" 

7" 

3  4" 

12 

4"  x  4" 

54" 

21,660  lbs. 

134" 

154" 

3  4" 

8" 

4" 

74" 

4" 

12 

4"  x  5" 

54" 

24,800  lbs. 

154" 

174" 

44" 

634" 

4  4" 

64" 

44" 

12 

4"  X  6" 

54" 

27,950  lbs. 

174" 

194" 

44" 

6  34" 

5" 

7" 

44" 

12 

4"  x  6" 

5  4" 

31,100  lbs. 

DUPLEX  TWO-WAY  STEEL  POST  CAPS 

Girder  Smaller  Than  Post 


U 


^B _ 


DIMENSIONS 


A 

B 

c 

D 

G 

Lag  Screws 

Bear. 

Lgth. 

Value  at 
300-lb.  Shear 

E 

F 

No. 

Req. 

Size 

74" 

54" 

24" 

5" 

14" 

44" 

14" 

12 

4"  x  14" 

44" 

7,331  lbs. 

934" 

74" 

3" 

5" 

2" 

5" 

2" 

12 

4"  x  2" 

44" 

9,881  lbs. 

n4" 

934" 

3H" 

6" 

24" 

54" 

2  4" 

12 

4"  x  24" 

44" 

13,894  lbs. 

134" 

114" 

3" 

74" 

3" 

64" 

3" 

12 

4"  x  34" 

54" 

18,506  lbs. 

154" 

13  4" 

34" 

74" 

3  4" 

7" 

34" 

12 

4"  X  4" 

54" 

21,656  lbs. 

174" 

154" 

44" 

8" 

4" 

74" 

4" 

12 

4"  x  5" 

54" 

24,806  lbs. 
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DUPLEX  FOUR-WAY  POST  CAP 


SIZES 


DIMENSIONS 


Nomi 

Post 

nal  Dime 

Girder 

nsions 

Beam 

A 

B 

c 

D 

E 

F 

G 

H 

L 

Girder 

Bear. 

Beam 

Bear. 

La 

g  Screws  for 
Post  Cap 

Lag  Screws  for 
Bracket 

No. 

Req. 

Size 

No. 

Req. 

Size 

6" 

6" 

4" 

54" 

54" 

24" 

54" 

3" 

3" 

14" 

2" 

2" 

44" 

34" 

12 

4"  x  14" 

4 

4"  x  14" 

6" 

6" 

6" 

54" 

54" 

2  4" 

54" 

4" 

2" 

14" 

2" 

2  4" 

44" 

34" 

12 

4"  x  14" 

4 

4"  x  14" 

8" 

8" 

4" 

74" 

74" 

24" 

5" 

3" 

4" 

2" 

2" 

2" 

44" 

3  4" 

12 

Vs"  x  2" 

4 

4"  x  14" 

8" 

8" 

6" 

74" 

74" 

24" 

5" 

4" 

3" 

2" 

2" 

2  4" 

44" 

34" 

12 

4"  x  2" 

4 

4"  x  14" 

8" 

8" 

8" 

74" 

74" 

2  4" 

5" 

5" 

2" 

2" 

2" 

24" 

44" 

3  4" 

12 

4"  x  2" 

4 

4"  x  2" 

10" 

10" 

6" 

9  4" 

94" 

3" 

6" 

44" 

34" 

2  4" 

2" 

2  4" 

44" 

3  4" 

12 

4"  x  2  4" 

4 

4"  x  14" 

10" 

10" 

8" 

94" 

94" 

3" 

6" 

54" 

24" 

2  4" 

2" 

3" 

44" 

34" 

12 

4"  x  24" 

4 

4"  x  2" 

10" 

10" 

10" 

9%" 

94" 

3" 

6" 

64" 

14" 

2  4" 

24" 

3  4" 

44" 

34" 

12 

4"  x  24" 

4 

4"  x  24" 

12" 

12" 

6" 

11 4" 

114" 

334" 

74" 

44" 

54" 

3" 

2" 

2  42' 

54" 

3  4" 

12 

4"  x  34" 

4 

4"xi4" 

12" 

12" 

8" 

11M" 

114" 

334" 

74" 

54" 

44" 

3" 

2" 

3" 

54" 

34" 

12 

4"  x  34" 

4 

4"  X  2" 

12" 

12" 

10" 

11  4" 

11 4" 

34" 

74" 

64" 

3  4" 

3" 

24" 

3  4" 

54" 

34" 

12 

4"  x  34" 

4 

4"  x  24" 

12" 

12" 

12" 

114" 

ii4" 

34" 

74" 

74" 

24" 

3" 

24" 

3  4" 

54" 

44" 

12 

4"  x  34" 

4 

4" x  34" 

14" 

14" 

6" 

134" 

134" 

3" 

74" 

44" 

64" 

34" 

2" 

2  4" 

54" 

34" 

12 

4"  x  4" 

4 

4"  x  14" 

14" 

14" 

8" 

134" 

134" 

3" 

7  4" 

54" 

54" 

3  4" 

2" 

3" 

54" 

34" 

12 

4"  x  4" 

4 

4"  x  2" 

14" 

14" 

10" 

134" 

134" 

3" 

7  4" 

64" 

44" 

3  4" 

24" 

3  4" 

54" 

34" 

12 

4"  x  4" 

4 

4"  x  24" 

14" 

14" 

12" 

134" 

134" 

3" 

74" 

74" 

3  4" 

3  4" 

24" 

34" 

54" 

44" 

12 

4"  x  4" 

4 

4"  x  34" 

14" 

14" 

14" 

134" 

134" 

3" 

74" 

84" 

24" 

34" 

34" 

34" 

54" 

54" 

12 

4"  x  4" 

4 

4"  X  4" 

16" 

16" 

8" 

154" 

154" 

3  4" 

8" 

54" 

64" 

4" 

2" 

3" 

54" 

3  4" 

12 

4"  x  5" 

4 

4"  x  2" 

16" 

16" 

10" 

154" 

154" 

34" 

8" 

54" 

4" 

2  4" 

3  4" 

54" 

34" 

12 

4"  x  5" 

4 

4"  x  24" 

16" 

16" 

12" 

154" 

154" 

34" 

8" 

74" 

44" 

4" 

24" 

3  4' 

54" 

44" 

12 

4"  x  5" 

4 

4"  x  34" 

16" 

16" 

14" 

154" 

154" 

3  4" 

8" 

84" 

3  4" 

4" 

34" 

3  4" 

54" 

54" 

12 

4"  X  5" 

4 

4"  X  4" 

18" 

18" 

8" 

174" 

174" 

44" 

64" 

54" 

54" 

44" 

2" 

3" 

54" 

34" 

12 

4"  X  6" 

4 

4"  x  2" 

18" 

18" 

10" 

174" 

174" 

44" 

64" 

64" 

44" 

44" 

24" 

34" 

54" 

34" 

12 

4"  x  6" 

4 

4"  X  2  4" 

18" 

18" 

12" 

1734" 

174" 

44" 

64" 

74" 

34" 

44" 

24" 

3  4" 

54" 

44" 

12 

4"  x  6" 

4 

4"  x  34" 

18" 

18" 

14" 

174" 

174" 

44" 

64" 

84" 

24" 

44" 

34" 

34" 

54" 

54" 

12 

4"  X  6" 

4 

4"  x  4" 

DUPLEX  STEEL  POST  CAP 


NOTE:  The  dimensions  given 
above  are  standard  for  Post  Caps 
where  the  girder  is  larger  than  the 
Post,  the  same  size  as  the  Post,  and 
smaller  than  the  Post.  Dimensions 
given  for  the  Brackets  are  standard 
for  Beams  of  size  given  for  all  types 
and  sizes  of  Post  Caps. 


CONTINUOUS  POST 


Cap  illustrated  above  is  for  use 
when  girder  and  beams  are  same 
depth  and  flush  on  top.  When 
beams  are  shallower  than  girder 
the  side  brackets  are  attached 
higher  up  so  that  girders  and 
beams  frame  flush  on  top.  Under 
this  condition  the  dimension  “C” 
varies  as  does  also  the  height  of 
side  plate. 


SIZE 


DIMENSIONS 


Nominal  Size 

A 

B 

c 

D 

G 

Lag  Screws 

Bearing 

Length 

Value  at 
300-lb.  Shear 

Post 

Girder 

E 

F 

No. 

Size 

6" 

6" 

54" 

54" 

24" 

54" 

14" 

44" 

14" 

12 

Vs"  x  14" 

44" 

7,331  lbs. 

8" 

8" 

74" 

74" 

24" 

5" 

2" 

5" 

2" 

12 

Vs"  x  2" 

44" 

9,881  lbs. 

10" 

10" 

94" 

94" 

3" 

6" 

24" 

2  4" 

12 

4"  x  24" 

44" 

13,894  lbs. 

12" 

12" 

ii4" 

114" 

34" 

74" 

3" 

64" 

3" 

12 

4"  x  34" 

54" 

18,506  lbs. 

14" 

14" 

134" 

134" 

3" 

74" 

34" 

7" 

34" 

12 

4"  x  4" 

54" 

21,656  lbs. 

16" 

16" 

154" 

154" 

34" 

8" 

4" 

74" 

4" 

12 

4"  x  5" 

54" 

24,806  lbs. 

18" 

18" 

174" 

174" 

44" 

64" 

44" 

64" 

44" 

12 

4"  x  6" 

54" 

27,956  lbs. 
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DUPLEX  COMBINATION  STEEL  POST  CAP 

Girder  Same  Size  as  Post 


SIZES 


Nominal  Size 


Post 

Girder 

6" 

6" 

8" 

8" 

10" 

10" 

12" 

12" 

14" 

14" 

16" 

16" 

18" 

18" 

DIMENSIONS 


A 

B 

c 

D 

E 

F 

Length 

Bearing 

Lag  Screws 

No. 

Size 

5^" 

54" 

2  4" 

2" 

14" 

3  4" 

44" 

12 

Vs"  x  14" 

74" 

734" 

24" 

2" 

2" 

4" 

44" 

12 

4"  x  2" 

94" 

94" 

24" 

2" 

24" 

5" 

44" 

12 

4"  x  24" 

u-34" 

n4" 

2  3  s" 

2" 

24" 

54" 

54" 

12 

.4"  x  34" 

13  4" 

134" 

2  4" 

2" 

3" 

6" 

5  4" 

12 

4" x  4  4" 

154" 

154" 

2  4" 

2" 

3  4" 

6  4" 

54" 

12 

4"  X  5" 

174" 

174" 

34" 

2" 

34" 

7" 

54" 

12 

4"  x  6" 

DUPLEX  COMBINATION  STEEL  POST  CAP 

Girder  Larger  Than  Post 


DUPLEX  COMBINATION  STEEL  POST  CAP 

Girder  Smaller  Than  Post 


SIZES 


Nominal  Size 


DIMENSIONS 


R 

A 

B 

c 

D 

E 

F 

Length 

Bearing 

Lag  Screws 

No. 

Size 

74" 

54" 

O  I/" 

l  vs 

2" 

14" 

34" 

44" 

12 

4"  x  14" 

94" 

74" 

2.4" 

2" 

2" 

4" 

44" 

12 

4"  x  2" 

ii4" 

94" 

2  4" 

2" 

24" 

5" 

44" 

12 

4"  x  24" 

134" 

u4" 

24" 

2" 

24" 

5  4" 

5  4" 

12 

4"  x  34" 

A 

154" 

134" 

0  3  " 

2" 

3" 

6" 

54" 

12 

4" x  44" 

174" 

154" 

24" 

2" 

34" 

64" 

54" 

12 

4"  x  5" 

DUPLEX  STEEL  POST  BASE 


Sizes 


Post 


6"  x  6" 
8"  x  8" 
10"  x  10" 
12"  x  12" 
14"  x  14" 
16"  x  16" 
18"  x  18" 
20"  x  20" 


DIMENSIONS 


Sole  Plate 

Angle 

Anchor 
Bolt  Holes 

A 

B 

12"  x  4"— 12" 

24"  x  2"  X  4" 

q  /  n 
'16 

5-4" 

54" 

14"  x  4"— 14" 

24"  x  2"  X  4" 

%r 

7-4" 

74" 

16"  x  4"— 16" 

3"  x  24"  x  4" 

4" 

94" 

94" 

18"  x  4"— 18" 

3"  x  24"  x  4" 

4" 

114" 

114" 

20"  x  4" — 20" 

3"  x24"x4" 

4" 

134" 

134" 

24"  x  4"— 24" 

3"  x  3"  x  4" 

n4" 

154" 

154" 

27"  x  4"— 27" 

3"  x  3"  x  4" 

■4" 

174" 

174" 

30"  x  4"— 30" 

4"  x  3"  x  54" 

u4" 

194" 

194" 

Note:  Anchor  Bolt  Holes  are  located  on  center  line  of  base  and  gauge  line  of  long  angle. 
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Information  Necessary  in  Ordering  Post  Caps 

2  WEY  POST $  G/PDED. 


UPPBP  POST 


THE  /NEOPMET/ON DEQUESTED 
BELOW  /S  DEQU/DED  EOD  ELL 
TYPED  OE  POET  CEPS.  IT  IS 
SETTEE  TOSUBN/T  THE  ELE1ZS 
BUT  LE  THETIS  HOT  PEECT/CEL 
BE  SUEE  TO  INCLUDE  111  YOUP 
OPDEE  OE  DEQUES  T  EOEE 
QUOTATION  ELL  LNEODHET/ON 
NECESSEEY  THE  OBSEEVENCE 
OE  TH/S  PEQU/PEMENT  WILL 
LNSUEE  PE  O HPT  SEEV/CE. 


UPPBP  POST 


10  WPP  POST 


WHEN  OEDEQ/NG  E  WEY  WHEN 

POSTCEPS  ALWAYS GL YE  OEDEPINO 
THE  EOLLOW/NG 1NEOEH-  COENEE 

ETI  ON,  THES/ZEOETHE  POSTCEPS 

UPPEE  POST,  TNES/ZE  OE  EL  WEES  GLEE 
THE  LOWED  POST,  END  THE  THE  EOLLOW/NG 
S/ZE  OE  THE  0 ZED. EES;  LNEOENET/ON,  THE 

THUS  -  /2  “x/2" POST  S/ZE  OE  THE  UPPED 

EDO  YE,  /4'x/E POST  BELOW  POST,  THE S/ZE  OETHE 
L2"x//  "G/DDED  -2 WHY  LOWED  POST,  THE  S/ZE  OETHE 

DUPLEX  POST  CEPS  EEE  HE DE  EOD  G/EDEDS  LEEGEE  G/DDED,  THE  S/ZE  OE  THE  BEEN  END  WHETTED  THE 

THEN  LOWED  POST,  EOD  G/DDEES  SHELLED  THEN  LOWED  BEEN  EEEHES  EL  UJHOEEBOYE THE  G/DDED,  THUS - 

POST  END  EOE  G/DDEES  SENE  S/ZE  ES  LOWED  POST /N  COENEE  CEP,  L2x/2“PGST EBOYE, /4W4H0ST BELOW, 

COENEE,  TWO  WEY,  THEEE  WEY END TONE  WEY  CONSTEHCT/OH  L2x/U  G/EDEE-/WEY,  /Ox/UBEEH-/WEY,  EDEHEDELUJH. 


2  WEY, POST  3  WEY  G/DDEE. 


t  i 

'  ■ — //*'* 


2 WEY POST X 4 WEY  G/EDEE. 


UPPPP  POST 


/4\/rmr- 


/rx/rpos/’ 


-/Bx/U 


'6*/f 


Q  DUPLEX  POST  CAPS 
.  /4x  /4" POST  DP. LOW 
/P~x/P  "POST  ffSOTE 
/P"x  /<Z  "G/DDED  EW/jy 
■/Ox/P’EEP/i  /HEY 

6'x/UBfAM  /ME 

BEAMS  PND 
0 /DOTES  EL  USX. 


EBOYE  LS SHOWN  ENEPPEOYEP 
HETHOD  OEL/ST/NG  POST  GEES 
EOE  EL  THEE  OP  DEES  OE 
QUOTET/ONS. 


WHEN  OE  PEE¬ 
ING  J  WEY 
POSTCEPS 
ELWEYSG/YE 
THEEOLLOW/NG 
/N EOE  HEN  ON,  THE  S/ZE  OE 
THE  UPPED  POST,  THE  S/ZE 
OE  THE  LOWED  POST,  THE 
S/ZE  OE  THE  G/DDEDS,  THE 
S/ZE  OETHE  BEEN  END  WHETHEE 
BEEN  EEEMES  ELUSH  OE  EBOYE  THE  G/EDEE;  THUS  - 
THEEE  WEY  CEP,  L2ux  L2POST  EBOYE ,  L4x  L4"  DOSTDELDW. 
/2x/U  G/EDEE  -  2  WEY,  LU'x/U  BEEN -/WAY ,  BEEN  END 
G/EDEE  EDEN  ED  ELUSH. 


WHEN 
OEDEE/NG 
4WEYP0ST 
CEPS  EL  WAYS' 

G/YE EHEEOLLOW- 
/NG  /HEOENET/ON,  THE 
S/ZE  OE  THE  UPPED  POST, 

THE  S/ZE  OETHE  LOWED 
POST,  THE  S/ZE  OETHE 
O/DDEDS,  THE  S/ZE  OEEHE  BEE HJ  END  WHETHEE  HEEA/S 
EDA  HE  ELUSH  OE  EBOYE  THE  G/EDEES,  THUS  - 
EOUD  WEY  CEP,  L2x/2  ‘POSTEBOYT,  L4x/4  HOST  BELOW, 
/2x/C " G/EDEE -2 WEY,  /Ox  //  "BEEN- /WHY,  d  'x/UBEEH- 
/WEY,  BEE  NS -END  G/DDEDS  ELUSH 
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PLATE  NO.  10 


V  Y 


KING  ROD TRUSS 
Foe  Scans  15  Feet  To  35  Feet. 


QUFFN  ROD  TRUSS 

For  Spans  25  Felt  To  45  Felt. 


SIX  RANFL  HOWL  TRUSS. 

Fob  Scans  To  150  Felt 


THE  TRUSS  SHOWN  ABOVE  MAY  BE  INCREASED 
TO  EIGHT  PANELS  OB  THE  TBU5S  MAY  BE 
M0DIE1ED  BY  AN  INCLINED  TOP  CHORD  OB 
BUILT  TOR  A  DECK  OB  MANSARD  BOOE 
DUPLEX  JOIST  HANGEBS  WHEN  USED  TO 
SUPPOBT  PUBLINS  GIVES  A  VEBY  STRONG 
AND  RIGID  BOOE  CONSTRUCTION. 


THE  TBUS5  SHOWN  BELOW  IS  AT  BUSS  ADAPTED 
TOR  BOOES  BEQUIBINGA  MODERATELY 
STEEP  BOOE.  WHEN  DUPLEX  POST  CAPS 
AND  JOIST  HANGEBS  ABE  USED  TOR 
TEAMING, THIS  TRUSS  MAKES  A  VEBY 
SATISFACTORY  UNIT. 


SIX  PANFL  TRIANGULAR  FIOWF  TRUSS. 

For  Spans  35 Feet  To50Feet. 


DUPLEX  POST  CAPS  AND  JOIST  HANGERS 
CAN  BE  ECONOMICALLY  ADAPTED  TO 
EVERY  TYPE  Of  TIMBER  CONSTRUCTION 


THE  SCISSORS  TRUSS  SHOWN  AT  THE  LEFT  IS 
ADAPTED  TOE  USE  ON  BUILDINGS  HAVING 
STEEP  ROOFS  AND  HIGH  CEILINGS. 

DUPLEX  JOIST  HANGERS  AND  POST  CAPS 
INCREASES  THE  STRENGTH  OECONNECT- 
IONS  AND  SIMPLIFIES  THE  METHOD 
OF  CONSTRUCTION. 


STANDARD  DETAILS 

• — OF — • 

MILL  CONSTRUCTION 

*  ——THE - -  ~ 

scissors  truss  OUPLEX  HANGER  CO. 

For  Spans  Over  30  Feet  CLEVELAND.  OHIO. 
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Table  I 

ALLOWANCE  FOR  SNOW  IN  POUNDS  PER  SQUARE  FOOT  OF  ROOF  SURFACE 


LOCATION 

PITCH  OF  ROOF 

34 

H 

34 

Vo 

34  or  less 

*  t 

*  t 

*  t 

Southern  states  and  Pacific  slope . 

0-  0 

0-  5 

0-  5 

5 

5 

Central  states . 

0-  5 

7-10 

15-20 

22 

30 

Rocky  Mountain  states . 

0-10 

10-15 

20-25 

27 

35 

New  England  states . 

0-10 

10-15 

20-25 

35 

40 

Northwest  states.. . 

0-12 

12-18 

25-30 

37 

45 

Columns  headed  by  an  asterisk  (*)  are  for  slate,  tile  or  metal;  those  headed  by  a  dagger  (fj  are  for  shingles. 


Table  II 

WEIGHTS  PER  SQUARE  FOOT  OF  ROOF  SURFACE 


Shingles,  common,  23^2  lb.;  18  in.  3  lb. 

Slates,  %  in.  thick,  7 }/i  lb.;  in.  thick,  9.6  lb.  (the  common 
thickness  is  %  in.  for  sizes  up  to  10  by  20  in.) 

Plain  tiles  or  clay  shingles,  11  to  14  lb. 

Roman  tiles,  old  style,  two  parts,  12  lb.;  new  style,  one  part, 
8  lb. 

Spanish  tiles,  old  style,  two  parts,  19  lb.;  new  style,  one  part, 
8  lb. 

Improved  Oriental  tiles,  11  lb. 

Ludowici  tiles,  8  lb. 

For  tiles  laid  in  mortar,  add  10  lb.  per  sq.  ft. 

Copper  roofing,  sheets  1  }/i  lb.;  tiles  1%  lb. 

Tin  roofing,  sheets  or  shingles,  including  one  thickness  of  felt, 
1  lb. 


Corrugated  iron,  painted  or  galvanized,  No.  26,  1  lb.;  No.  24, 
1.3  lb.;  No.  22,  1.6  lb.;  No.  20,  1.9  lb.;  No.  18,  2.6  lb.; 
No.  16,  3.3  lb. 

Standing-seam  steel  roofing,  1  lb. 

Five-ply  felt  and  gravel  roof,  6  lb. 

Four-ply  felt  and  gravel  roof,  5^2  lb. 

Three-ply  ready  roofing  (elaterite,  rubberoid,  asphalt,  etc.)  from 
0.6  to  1  lb. 

Skylights  with  galvanized-iron  frame,  34  in.  glass,  4)4  lb.; 
in.,  5  lb.;  %  in.,  6  lb. 

Sheathing,  1  in.  thick,  3  lb.  per  sq.  ft.  for  white  pine,  spruce,  or 
hemlock,  4  lb.  for  yellow  or  pitch  pine. 


Tables  I  and  II  above,  reprinted  by  permission  from  Architects’  and  Builders’  Handbook,  by  Kidder  and  Nolan,  published  by  John  Wiley  &  Sons. 


Table  III 

WEIGHTS  OF  VARIOUS  MATERIALS 


MATERIAL 

Specific  Gravity 
Compared  With 
Water  at  4°  C. 

Weight 

Pounds 

Per  Cu.  Ft. 

MATERIAL 

Specific  Gravity 
Compared  With 
Water  at  4°  C. 

Weight 

Pounds 

Per  Cu.  Ft. 

Alcohol,  100% . 

0.79 

49 

Mercury . 

13.6 

849 

Acid,  muriatic,  40% . 

1  20 

75 

Nickel  . 

8.9 

9.2 

565 

Acid,  nitric,  91% . 

1.50 

94 

Oils,  vegetable . 

0.91  — 

0.94 

58 

Acid,  sulphuric,  87% . 

1.80 

112 

Oils,  mineral,  lubricant . 

0.90  — 

0.93 

57 

Cereals,  oats,  bulk . 

32 

Paper . 

0.70  — 

1.15 

58 

Cereals,  barley,  bulk . 

39 

Platinum,  cast-hammered . 

21  1 

21.5 

1330 

Cereals,  corn,  rye,  bulk . 

48 

Potatoes,  piled . 

42 

Cereals,  wheat,  bulk  . 

48 

Rubber,  caoutchouc . 

0.92  — 

0  96 

59 

Cotton,  flax,  hemp . 

1.47 

1.50 

93 

Rubber  goods . 

1.00 

2.00 

94 

Flour,  pressed . 

0.70 

0.80 

47 

Salt,  granulated,  piled . 

48 

Flour,  loose . 

0.40  — 

0.50 

28 

Saltpeter . 

67 

Glass,  common . 

2.40 

2.60 

156 

Starch . 

1  53 

96 

Glass,  plate  or  crown . 

2.45 

2.72 

161 

Sulphur . 

1.93  — 

2.07 

125 

Glass,  crystal . 

2.90  — 

3.00 

184 

Silver,  cast-hammered . 

10.4 

10.6 

656 

Hay  and  straw,  bales. . . 

20 

Tin,  cast-hammered . 

7.2 

7.5 

459 

Iron,  cast,  pig . 

7.2 

450 

Water,  4°  C.  maximum  density 

1.00 

62.428 

Iron,  wrought 

7  6  — 

7  9 

485 

Water,  100°  C . 

0  9584 

59.830 

Iron,  steel  . 

7  8  — 

7  9 

490 

Water,  ice . 

0  88  — 

0.92 

56 

Leather  . 

0  86  — 

1  02 

59 

Water,  snow . 

.  125 

8 

Lye,  soda,  66  ^  . 

1  70 

106 

Water,  sea . 

1.02 

1.03 

64 

Lead 

11  37 

710 

Wool.  . 

1.32 

82 

Manganese  . 

7  2  — 

8  0 

475 

Zinc,  cast-rolled . 

6.9 

7.2 

440 

— 

Table  III  above  reprinted  by  permission  from  ‘Southern  Pine  Manual,’  published  by  Southern  Pine  Association. 
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Table  IV 

CONTENTS  OF  STORAGE  WAREHOUSES 


MATERIAL 

Wghts. 

per 

Cubic 

Foot 

of 

Space 

Pounds 

Height 
of  Pile 
Feet 

Wghts. 

per 

Square 

Foot 

of 

Floor 

Pounds 

Recom¬ 

mended 

Live 

Loads 

Pounds 

per 

Square 

Fodt 

MATERIAL 

Wghts. 

per 

Cubic 

Foot 

of 

Space 

Pounds 

Height 
of  Pile 
Feet 

Wghts. 

per 

Square 

Foot 

of 

Floor 

Pounds 

Recom¬ 

mended 

Live 

Loads 

Pounds 

per 

Square 

Foot 

Building  Materials — 

Cement,  Natural . 

59 

6 

354 

Groceries,  Wines,  Liquors,  etc. — 

73 

6 

438 

■ 

300  to  400 

40 

8 

320 

53 

5 

265 

Canned  Goods,  in  cases . 

58 

6 

348 

Coffee,  roasted,  in  bags . 

33 

8 

264  | 

Hardware,  etc. — 

Coffee,  green,  in  bags . 

39 

8 

312  | 

45 

55 

6 

330 

54 

74 

5 

370 1 

Locks,  in  cases,  packed . 

31 

Flour,  in  barrels . 

40 

5 

200 

48 

48 

5 

240 

Screws . 

101 

■ 

300  to  400 

Rice,  in  bags . 

58 

6 

348  !• 

250  to  300 

Sheet  Tin,  in  boxes  . . 

278 

2 

556 

Sal  Soda,  in  barrels . 

46 

5 

2301 

Wire,  Cables,  on  reels . 

425 

Salt,  in  bags . 

70 

5 

3501 

Wire,  Insulated  Copper,  in  coils.  .  . 

63 

5 

315 

Soap  Powder,  in  cases . 

38 

8 

304 

Wire,  Galvanized  Iron,  in  coils . 

74 

4J^ 

333 

Starch,  in  barrels . 

25 

6 

150 

Wire,  Magnet,  on  spools . 

75 

6 

450 

Sugar,  in  cases . 

51 

6 

306| 

Sugar,  in  barrels . 

43 

5 

215  | 

Drugs,  Paints,  Oils,  etc.- — 

Tea,  in  chests . 

25 

8 

200! 

Alum,  Pearl,  in  barrels . 

33 

6 

198 

Wines  and  Liquors,  in  barrels . 

38 

6 

228  J 

Bleaching  Powder,  in  hogsheads  . 

31 

3  Vi 

102 

Blue  Vitriol,  in  barrels . 

45 

5 

226 

Glycerine,  in  cases . 

52 

6 

312 

Dry  Goods,  Cotton,  Wool,  etc. — 

Linseed  Oil.  in  iron  drums . 

45 

4 

180 

Burlap,  in  bales . 

43 

6 

258 

Linseed  Oil,  in  barrels . 

36 

6 

216 

Choir  Yam,  in  bales . 

33 

8 

264 

Logwood  Extract,  in  boxes . 

70 

5 

350 

Cotton,  in  bales,  compressed  . 

18 

8 

144 

Rosin,  in  barrels.  . 

48 

6 

288 

200  to  300 

Cotton  Bleached  Goods,  in  cases.  .  . 

28 

8 

224 

Shellac,  Gum . 

38 

6 

228 

Cotton  Flannel,  in  cases . 

12 

8 

96 

Soda  Ash,  in  hogsheads . 

62 

2M 

167 

Cotton  Sheeting,  in  cases . 

23 

8 

184 

Soda,  Caustic,  in  iron  drums . 

88 

3  ii 

294 

Cotton  Yarn,  in  cases . 

25 

8 

200 

Soda,  Silicate,  in  barrels . 

53 

6 

318 

Excelsior,  compressed . 

19 

8 

152 

Sulphuric  Acid  . . 

60 

1% 

100 

Hemp,  Italian,  compressed . 

22 

8 

176 

174 

610 

30 

8 

240 

200  to  250 

White  Lead,  dry . 

86 

43-i 

408 

Jute,  compressed . 

41 

8 

328 

132 

3% 

495 

50 

5 

250 

Linen  Goods,  in  cases . 

30 

8 

240 

Miscellaneous — 

Linen  Towels,  in  cases . 

40 

6 

240 

40 

8 

320 

21 

8 

168 

Hides  and  Leather,  in  bales . 

20 

8 

160j 

29 

8 

232 

37 

8 

296  ) 

300 

48 

Paper,  Newspaper  &  Strawboards .  . 

35 

6 

210  j 

Wool,  in  bales,  not  compressed  .  . 

13 

8 

104 

60 

6 

360 

27 

8 

216 

Rope,  in  coils . 

32 

6 

192  J 

Table  IV  above  reprinted  by  permission  from  Southern  Pine  Manual,  published  by  Southern  Pine  Association. 


Table  V 

FLOOR  LOADS 


Floor  loads  vary  with  the  class  of  material  to  be  stored.  In  calculating  live  loads  for  buildings,  the  following,  quoted  from  the  Boston  Building  Law,  is  good 
practice.  However,  the  figures  given  should  be  checked  by  the  ordinances  of  the  locality  in  which  the  building  is  to  be  erected.  Live  loads  shall  include  all  loads 
except  dead  loads  and  shall  safely  support  a  minimum  uniformly  distributed  live  load  per  square  foot,  as  specified  in  the  following  table: 


Class  of  Buildinft  Pounds  per  square  feet 

Armories,  assembly  halls  and  gymnasiums . 100 

Fire  Houses: 

Apparatus  floors . 150 

Residence  and  stable  floors .  50 

Garages,  private,  not  more  than  two  cars .  75 

Garages,  public . 150 

Grandstands . 100 

Hotels,  lodging  houses,  boarding  houses,  clubs,  convents,  hospitals, 
asylums,  and  detention  buildings: 

Public  portions . 100 

Residence  portions .  50 

Manufacturing,  heavy . 250 

Manufacturing,  light . 125 

Office  buildings: 

First  floor . 125 

All  other  floors .  75 

Public  buildings: 

Public  portions . 100 

Office  portions .  75 


Class  of  Buildinft  Pounds  per  square  feet 

Residence  buildings,  including  porches .  .  50 


Schools  and  colleges: 

Assembly  halls  . 100 

Class  rooms  never  to  be  used  as  assembly  halls .  50 

Sidewalks . 250 


(or  8000  lb.  concentrated,  whichever  gives  the  larger  moment  or  shear) 


Stables,  public  or  mercantile: 

Street  entrance  floors . 150 

Feed  room . 150 

Carriage  room .  50 

Stall  room .  50 

Stairs,  corridors  and  fire  escapes  from  armories,  assembly  halls  and 

gymnasiums . 100 

Stairs,  corridors  and  fire  escapes,  except  from  armories,  assembly  halls 

and  gymnasiums .  75 

Storage,  heavy . 250 

Storage,  light . 125 

Storage,  retail . 125 

Storage,  wholesale . 250 


Table  V  reprinted  by  permission  from  Hool  &  Johnson’s  Handbook  of  Building  Construction,  published  by  McGraw  Hill  Book  Co. 
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NOTES  ON  TABLE  OF  PHYSICAL  PROPERTIES  AND  WORKING  STRESSES 


The  working  stresses  in  the  following  table  are  recommended  by  the  Forest 
Products  Laboratory  of  the  United  States  Forest  Service.  They  are  based 
on  the  Select  (S2)  grade  of  structural  timbers  defined  in  United  States  Depart¬ 
ment  of  Agriculture  Circular  295,  Basic  Grading  Rules  and  Working  Stresses 
for  Structural  Timbers,  but  the  relation  of  values  would  apply  in  any  grade. 

In  Douglas  Fir  and  Southern  Pine,  working  values  in  bending  and  com¬ 
pression  are  varied  with  rate  of  growth,  and  these  values,  and  shear,  are 
varied  with  density.  Stiffness  is  not  varied  with  these  properties. 

The  working  stresses  on  Douglas  Fir  and  Southern  Pine  in  extreme  fiber  in 
bending,  in  compression  parallel  to  grain  and  in  compression  perpendicular 
to  grain,  on  material  of  close  grain,  that  is,  having  not  less  than  six  nor  more 
than  twenty  annual  rings  per  inch,  may  be  increased  by  one-fifteenth  of  the 
values  given  in  the  table. 

The  working  stresses  on  these  species  in  extreme  fiber  in  bending,  in  compres¬ 
sion  parallel  to  grain  and  in  compression  perpendicular  to  grain,  on  dense 
material,  that  is,  having  not  less  than  six  annual  rings  per  inch  and  having 


one-third  or  more  summerwood,  the  dense,  dark  portion  of  the  annual  ring 
may  be  increased  by  one-sixth  of  the  values  given  in  the  table.  Working 
stresses  in  horizontal  shear  on  dense  material  may  be  increased  by  one-tenth. 

It  will  be  noted  that  physical  properties  of  three  species  of  Southern  Pine 
are  given,  but  that  working  stresses  are  given  only  for  Southern  Pine  as  a 
whole.  This  is  because  there  is  a  wide  range  in  the  quality  and  strength  within 
each  of  the  species,  but  the  strength  of  material  of  any  particular  grade  or 
quality  is  the  same  regardless  of  species.  This  is  not  the  case  with  durability, 
however,  where  the  relative  durability  of  “Shortleaf  ”  Pine  is  about  80  per  cent 
that  of  “Longleaf”,  and  of  “Loblolly”,  about  50  per  cent. 

The  greater  part  of  commercially  acceptable  “Longleaf”  Pine,  and  of  Close- 
Grained  Douglas  Fir,  would  meet  the  requirements  of  the  Select  or  S2  Struc¬ 
tural  grade,  which  is  the  grade  for  which  working  stresses  are  given  in  the 
table.  “Shortleaf”  Pine,  ordinarily  coarser  grained  and  larger  knotted  than 
“Longleaf”  Pine,  and  coarser  grained  and  larger  knotted  Douglas  Fir,  should 
be  used  at  working  stresses  75  to  80  per  cent  of  those  given  in  the  table. 


Table  VI 


PHYSICAL  WORKING  STRESSES  FOR  STRUCTURAL  TIMBERS 

PROPER-  Pounds  per  Souare  Inch 


PHYSICAL 

A 

WORKIN( 

TIES 

Under  Shelter  in  Dry 
Location — Factories 
and  Warehouses 

Outside  Not  in  Con¬ 
tact  with  Soil — 
Bridges  and  Open 
Sheds 

Damp  or  Wet  Loca¬ 
tion — Docks,  Piling 
and  Sills 
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For 

All 
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SOFT  WOODS 
Common  Name 

LOCALITY  WHERE  GROWN 

For  S2 
Grade  f 

All 

Grades 

For  S2 
Grade  f 

All 

Grades 

For  S2 
Grade  f 

All 

Grades 

Cedar,  Port  Orford 

Oregon . 

52 

39 

.41 

1,100 

900 

250 

1,000 

825 

200 

900 

750 

150 

100 

1,200,000 

Cedar,  Western  Red . 

Oregon  and  Washington . 

39 

27 

.31 

900 

700 

200 

800 

700 

150 

750 

650 

125 

80 

1,000,000 

Cypress,  Red . 

Gulf  States . 

87 

48 

.41 

1,300 

1,100 

350 

1,100 

1,000 

250 

900 

800 

225 

100 

1,400,000 

JDouglas  Fir,  West  Coast*..  . 

Western  Oregon  and  Washington 

36 

38 

.45 

1,500 

1,100 

325 

1,300 

1,000 

225 

1,000 

850 

200 

90 

1,600,000 

DouglasFir,  Rocky  Mountain 

Montana  and  Wyoming . 

38 

34 

.40 

1,100 

800 

275 

900 

800 

225 

700 

700 

200 

85 

1,200,000 

Fir,  Balsam . 

Northeastern  States . 

117 

45 

.34 

900 

700 

150 

750 

600 

125 

600 

500 

100 

70 

1,000,000 

102 

47 

37 

Fir,  Noble 

41 

31 

35 

Pacific  Coast . 

156 

56 

.35 

1,100 

800 

300 

900 

750 

200 

800 

650 

150 

70 

1,200,000 

Lake  States . 

105 

48 

.38 

1,000 

700 

300 

900 

700 

225 

800 

600 

200 

70 

1,100,000 

Oregon  and  Washington . 

71 

41 

.38 

1,300 

900 

300 

1,100 

900 

225 

900 

800 

200 

75 

1,400,000 

Idaho  and  Montana . 

58 

48 

48 

1,200 

1,100 

325 

1,100 

1,000 

275 

900 

800 

200 

100 

1,300,000 

L500 

1,100 

325 

1,300 

1,000 

225 

1,000 

850 

200 

no 

1,600,000 

47 

50 

33 

64 

50 

30 

70 

54 

SO 

Lake  States . 

74 

39 

.36 

900 

750 

250 

800 

750 

150 

750 

650 

125 

85 

1,000,000 

123 

50 

.36 

900 

750 

250 

800 

750 

150 

750 

650 

125 

85 

1,000,000 

Pine,  White,  Western 

Idaho,  Montana,  California 

58 

39 

.39 

900 

750 

250 

800 

750 

150 

750 

650 

125 

85 

1,000,000 

Pine,  Western  Yellow. ...... 

Eastern  Oregon  and  Washington, 

and  California . 

95 

46 

.38 

900 

750 

250 

800 

750 

150 

750 

650 

125 

85 

1,000,000 

California . . . 

113 

54 

.41 

1,200 

1,000 

250 

1,000 

900 

150 

800 

750 

125 

70 

1,200,000 

Spruce,  Engelmann . 

Rocky  Mountains  . . 

100 

38 

.31 

750 

600 

175 

650 

550 

140 

500 

450 

100 

70 

800,000 

Spruce,  Red  . . 

Eastern  States . 

43 

34 

.38 

1,100 

800 

250 

900 

750 

150 

800 

650 

125 

85 

1,200,000 

Spruce,  Sitka . 

Western  Oregon  and  Washington 

53 

33 

.34 

1,100 

800 

250 

900 

750 

150 

800 

650 

125 

85 

1,200,000 

Spruce,  White . 

Northeastern  States . 

46 

33 

.36 

1,100 

800 

250 

900 

750 

150 

800 

650 

125 

85 

1,200,000 

HARD  WOODS 

Southern  States  . . 

43 

46 

.52 

1,400 

1,100 

500 

1,200 

1,000 

375 

1,000 

900 

300 

125 

1,500,000 

Basswood . 

Eastern  and  Northern  States. 

103 

41 

.33 

800 

700 

150 

650 

550 

125 

500 

450 

100 

80 

900,000 

Birch,  Yellow . 

Lake  States . 

68 

58 

.54 

1,500 

1,200 

500 

1,300 

1,100 

375 

1,000 

900 

300 

120 

1,600,000 

Southern  States  . . 

111 

49 

.37 

800 

700 

150 

650 

550 

125 

500 

450 

100 

80 

900,000 

81 

50 

.44 

1,100 

800 

300 

900 

750 

200 

800 

650 

150 

100 

1,200,000 

Maple,  Soft . 

Northern  States . 

70 

51 

48 

1,000 

800 

350 

900 

700 

250 

700 

600 

200 

100 

1,100,000 

Oak,  Red . 

Southern  States  . . 

84 

64 

.56 

1,400 

1,000 

500 

1,200 

900 

375 

1,000 

800 

300 

125 

1,500,000 

68 

62 

.60 

1  400 

1,000 

500 

1,200 

900 

375 

1,000 

800 

300 

125 

1,500  000 

Poplar,  Yellow . 

Southern  States  . . 

64 

38 

.37 

1,000 

800 

250 

900 

700 

150 

800 

600 

125 

80 

1,100,000 

*  The  working  stresses  of  any  grade  of  timbers  of  this  species  which  meet  t  Working  stresses  for  SI,  SI  (dense),  S3  and  S4  grades  are  obtained  by 

the  density  requirements  of  the  American  Society  for  Testing  Materials  multiplying  the  S2  or  basic  stress  by  7/6,  8/6,  5/6  and  4/6  respectively, 

shall  be  increased  one-sixth  of  the  allowable  stress  of  the  basic  or  S2  grade,  +  These  two  species  of  timbers  are  used  for  structural  purposes  in  most  cases, 

which  are  values  given  in  this  table. 

Table  VI  reprinted  with  omissions  by  permission  of  West  Coast  Lumbermen’s  Association. 
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Table  VII 


MAXIMUM  SPANS  FOR  YELLOW  PINE  MILL  AND  LAMINATED  FLOORS 

(Actual  thickness) 

Made  of  matched  and  dressed  plank 

Fibre  stress  1200,  1300,  1500,  1600  and  1800  pounds  per  square  inch;  modulus  of  elasticity  1,620,000  pounds 
per  square  inch. 

The  SUM  of  the  live  load  and  the  weight  of  the  floor  (see  table  of  properties)  was  used  in  calculating  the 
spans. 


FLOOR  THICKNESS 

Area 

Cross 

Section 

Moment 

of 

Inertia 

Section 

Modulus 

Live  Load 
per  Sq.  Ft. 

Max. 

Spans  Ltd.  by 
"Deflection 
for  Plastering 

Maximum 

spans  in  feet  for  safe  Fibre  Stresses  in  Pounds  per  Sq.  In. 
as  Given 

Nominal 

Thickness 

Actual 

Thickness 

In. 

In. 

Sq.  In. 

In.  4 

In.  3 

Lbs. 

Ft. 

1200 

1300 

1500 

1600 

1800 

2 

1  Vs 

19.5 

4.29 

5.28 

50 

5'  8'V 

8'  9" 

9'  1" 

9'  9" 

10'  1" 

10'  8" 

100 

4'  7" 

6'  4'' 

6'  7" 

7'  1" 

7'  4" 

7'  9" 

125 

4'  3" 

5'  8" 

5'U" 

6'  4" 

6'  7" 

7'  0" 

150 

4'  0" 

5'  3" 

5'  5" 

5'10" 

6'  0" 

6'  5" 

175 

3'10" 

4'10" 

5'  0" 

5'  5" 

5'  7" 

5'U" 

200 

3'  8'' 

4'  6" 

4'  9" 

5'  1" 

5'  3" 

5'  7" 

2'A 

2Vs 

25.5 

9.60 

9.03 

50 

r  5" 

11'  3" 

11'  9" 

12'  7" 

13'  0" 

13'10" 

100 

6'  0" 

8'  2" 

8'  7" 

9'  2" 

9'  6" 

10'  1" 

125 

5'  7" 

7'  5" 

7'  9" 

8'  3" 

8'  6" 

9'  1" 

150 

5'  3" 

6'  9" 

7'  1" 

7'  7" 

7'10" 

8'  4" 

175 

5'  0" 

6'  4" 

6'  7" 

7'  0" 

7'  3" 

7'  8" 

200 

4'10" 

5'U" 

6'  2" 

6'  7" 

6'10" 

7'  3" 

225 

4'  8" 

5'  7" 

5'10" 

6'  3" 

6'  6" 

6'10" 

250 

4'  6" 

5'  4" 

5'  6" 

5'U" 

6'  1" 

6'  6" 

3 

2  Vs 

31  .5 

18.09 

13.78 

50 

9'  0" 

13'  8" 

14'  3" 

15'  4" 

15'10" 

16'  9" 

100 

7'  4" 

10'  1" 

10'  6" 

11'  3" 

11'  8" 

12'  4" 

« 

125 

6'U" 

9'  1" 

9'  6" 

10'  2" 

10'  6" 

11'  2" 

150 

6'  6" 

8'  4" 

8'  8" 

9'  4" 

9'  7" 

10'  3" 

175 

6'  2" 

7'  9" 

8'  1" 

8'  8" 

8'U" 

9'  6" 

200 

5'11 " 

7'  3" 

7'  7" 

8'  2" 

8'  4" 

8'U" 

225 

5'  8" 

6'10" 

7'  2" 

7'  8" 

7  'll" 

8'  5" 

250 

5'  6" 

6'  6" 

6'10" 

7'  4" 

7'  7" 

8'  0" 

275 

5'  4" 

6'  3" 

6'  6" 

7'  0" 

7'  2" 

7'  8" 

300 

5'  2" 

6'  0" 

6'  3" 

6'  8" 

6'U" 

7'  4" 

350 

4'11" 

5'  7" 

5'  9" 

6'  2" 

6'  5" 

6'  9" 

400 

4'  9" 

5'  2" 

5'  5" 

5'10" 

6'  0" 

6'  4" 

4 

3  Vs 

43.5 

47.63 

26.27 

50 

12'  3" 

18'  5" 

19'  2" 

20'  7" 

21'  3" 

22'  7" 

100 

10'  1" 

13'  8" 

14'  3" 

15'  4" 

15'10" 

16'  9" 

125 

9'  5" 

12'  4" 

12'11" 

13'10" 

14'  4" 

15'  2" 

150 

8'U" 

11'  5" 

ll'lO" 

12'  9" 

13'  2" 

13'U" 

175 

8'  6" 

10'  7" 

11'  0" 

U'10" 

12'  3" 

13'  0" 

200 

8'  2” 

10'  0" 

10'  4" 

11'  2" 

11'  6" 

12'  0" 

225 

7'10" 

9'  5" 

9'10" 

10'  6" 

10'U" 

11'  7" 

250 

7'  7" 

9'  0" 

9'  4" 

10'  0" 

10'  4" 

11'  0" 

275 

7'  4" 

8'  7" 

8'U" 

9'  7" 

9'U" 

10'  6" 

300 

7'  2" 

8'  3" 

8'  7" 

9'  2" 

9'  6" 

10'  1" 

350 

6'10" 

7'  7" 

7'U  " 

8'  6" 

8'10" 

9'  4" 

400 

6'  6" 

7'  2" 

7'  5" 

8'  0" 

8'  3" 

8'  9" 

5 

4^8 

55.5 

99.0 

42.8 

50 

15'  4" 

22'10" 

23'10" 

25'  7" 

26'  5" 

28'  0" 

100 

12'  9" 

17'  8" 

17' 11" 

19'  3" 

19'U  " 

21'  1" 

125 

ll'll" 

15'  7" 

16'  3" 

17'  5" 

18'  0" 

19'  1" 

150 

11'  3" 

14'  5" 

14'U" 

16'  1" 

16'  7" 

17'  7" 

175 

10'  9" 

13'  5" 

13'U" 

15'  0" 

15'  5" 

16'  5" 

200 

10'  4" 

12'  7" 

13'  1" 

14'  1" 

14'  7" 

15'  5" 

225 

10'  0" 

ll'll" 

12'  5" 

13'  4" 

13'  9" 

14'  7" 

250 

9'  8" 

11'  4" 

U'10" 

12'  8" 

13'  1" 

13'U" 

275 

9'  4" 

10T0" 

11'  4" 

12'  2" 

12'  6" 

13'  4" 

300 

9'  1" 

10'  5" 

10T0" 

11'  8" 

12'  0" 

12'  9" 

350 

8'  8" 

9'  8" 

10'  1" 

10T0" 

11'  2" 

U'10" 

400 

8'  4" 

9'  1" 

9'  5" 

10'  2" 

10'  6" 

11'  1" 

6 

67.5 

177.98 

63.28 

50 

100 

15'  4" 

20'  8" 

21'  6" 

23'  1" 

23'10" 

25'  3" 

125 

14'  5" 

18'  9" 

19'  6" 

21'  0" 

21'  8" 

23'  0" 

150 

13'  8" 

17'  4" 

18'  0" 

19'  4" 

20'  0" 

21'  2" 

175 

13'  0" 

16'  2" 

16'10" 

18'  1" 

18'  8" 

19'10" 

200 

12'  6" 

15'  3" 

15'10" 

17'  0" 

17'  7" 

18'  8" 

225 

12'  1" 

14'  5" 

15'  0" 

16'  1" 

16'  7" 

17'  8" 

250 

11'  8" 

13  9" 

14'  3" 

15'  4" 

15'10" 

16'10" 

275 

11'  4" 

13'  2" 

13'  8" 

14'  8" 

15'  2" 

16'  1" 

300 

11'  0" 

12'  8" 

13'  1" 

14'  1" 

14'  7" 

15'  5" 

350 

10'  6" 

11'  9" 

12'  2" 

13'  1" 

13'  6" 

14'  4" 

400 

10'  1" 

11'  0" 

11'  5" 

12'  3" 

12'  8" 

13'  6" 

Table  VII  rearranged  from  Southern  Pine  Manual  by  permission. 
*  Table  based  on  a  deflection  of  1/30  of  an  inch  per  foot. 
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Table  VIII 


MAXIMUM  SPANS  AND  DEFLECTIONS  FOR  DOUGLAS  FIR  MILL 
AND  LAMINATED  FLOORS  UNIFORMLY  LOADED 

VALUES  IN  THIS  TABLE  ARE  BASED  ON  SURFACED  SIZES 


Floor  Thickness 

Area 

Cross 

Section 

Moment 

of 

Inertia 

Section 

Modulus 

Weight 

Per 

Square 

Foot 

(Based 

on 

air-dry 

weight 

at 

34  lbs. 
Per 

Cu.  Ft.) 

Live 

Load 

Per 

Square 

Foot 

Com¬ 

bined 

Load 

Live 

and 

Weight 
of  Floor 
Per 

Sq.  Ft. 

Maxi¬ 

mum 

Spans, 

Limited 

by 

Deflection* 

for 

Plastered 

Ceilings 

Maximum  Spans  in  Feet 
for  Safe  Fiber  Stresses  in 

Pounds  per  Sq.  In.,  as  Given 

Rough 

Sur¬ 

faced 

S1S1E 

or 

S4S 

A=bh 
b=12  in 

bh3 

12 

b=12  in. 

bh2 

S= - 

6 

b=12  in. 

In. 

In. 

Sq.  In. 

In.4 

In.3 

Lbs. 

Lbs. 

Lbs. 

Ft. 

1200 

1300 

1400 

1500 

1600 

2 

IN 

19.5 

4.29 

5.28 

4.60 

50 

54.6 

T  0" 

8'  10" 

75 

79.6 

6'  2" 

7'  4" 

7' 

7" 

7'  10" 

100 

104.6 

S'  8" 

6'  4" 

6' 

7" 

6'  10" 

7' 

1" 

125 

129.6 

5'  3" 

5'  9" 

5' 

11" 

6'  2" 

6' 

4" 

6' 

7" 

150 

154.6 

5'  3" 

5' 

5" 

5'  8" 

5' 

10" 

6' 

0" 

200 

204.6 

4'  7" 

4' 

9" 

4'  11" 

5' 

1" 

5' 

3" 

2V2 

2Vs 

25  .5 

9.60 

9.03 

6.02 

50 

56.02 

9'  1" 

11'  4" 

75 

81.02 

8'  1" 

9'  6" 

9' 

10" 

10'  3" 

100 

106 .02 

V  4" 

8'  3" 

8' 

7" 

8'  11" 

9' 

3" 

125 

131 .02 

6'  10" 

7'  5" 

7' 

9" 

8'  0" 

8' 

3" 

8' 

7" 

150 

156  02 

6'  10" 

7' 

1" 

7'  4" 

7' 

7" 

7' 

10" 

200 

206.02 

5'  11" 

6' 

2" 

6'  5" 

6' 

7" 

6' 

10" 

3 

2  Yi 

31  .5 

18.09 

13.78 

7.44 

50 

57.44 

11'  1" 

13'  10" 

75 

82.44 

9'  10" 

11'  7" 

12' 

0" 

100 

107.44 

9'  1" 

10'  2" 

10' 

6" 

10'  11" 

11' 

4" 

125 

132.44 

8'  5" 

9'  1" 

9' 

6" 

9'  10" 

10' 

2" 

10' 

6" 

150 

157  .44 

7'  11" 

8'  4" 

8' 

9" 

9'  1" 

9' 

4" 

9' 

8" 

200 

207  .44 

7'  3" 

7' 

7" 

7'  10" 

8' 

2" 

8' 

5" 

250 

257 .44 

6'  7" 

6' 

10" 

7'  1" 

7' 

4" 

7' 

7" 

300 

307.44 

6'  0" 

6' 

3" 

6'  6" 

6' 

8" 

6' 

11" 

400 

407.44 

5'  2" 

5' 

5" 

5'  7" 

5' 

10" 

6' 

0" 

3  Vi 

3Vs 

37  .5 

30.52 

19.53 

8.85 

50 

58.85 

13'  2" 

16'  3" 

75 

83.85 

11'  8" 

13'  8" 

14' 

2" 

14'  9" 

100 

108.85 

10'  8" 

12'  0" 

12' 

5" 

12'  11" 

13' 

4" 

125 

133  85 

9'  11" 

10'  10" 

11' 

3" 

11'  8" 

12' 

1" 

12' 

6" 

150 

158.85 

9'  4" 

9'  11" 

10' 

4" 

10'  9" 

11' 

1" 

11' 

5" 

200 

208  .85 

8'  8" 

9' 

0" 

9'  4" 

9' 

8" 

10' 

0" 

250 

258.85 

7'  9" 

8' 

1" 

8'  5" 

8' 

8" 

9' 

0" 

300 

308.85 

7'  1" 

7' 

5" 

7'  8" 

7' 

11" 

8' 

3" 

400 

408  85 

6'  2" 

6' 

5" 

6'  8" 

6' 

11" 

7' 

2" 

500 

508.85 

5'  7" 

5' 

9" 

6'  0" 

6' 

2" 

6' 

5" 

4 

3% 

43 .5 

47.63 

26.27 

10.27 

50 

60.27 

15'  2" 

18'  8" 

75 

85.27 

13'  6" 

15'  8" 

16' 

4" 

16'  11" 

100 

110.27 

12'  4" 

13'  10" 

14' 

5" 

14'  11" 

15' 

5" 

125 

135.27 

11'  6" 

12'  6" 

13' 

0" 

13'  6" 

13' 

11" 

14' 

4" 

150 

160.27 

10'  9" 

11'  6" 

11' 

11" 

12'  4" 

12' 

9" 

13' 

2" 

200 

210.27 

10'  0" 

10' 

5" 

10'  10" 

11' 

2" 

11' 

6" 

250 

260.27 

9'  0" 

9' 

4" 

9'  8" 

10' 

1" 

10' 

5" 

300 

310.27 

8'  3" 

8' 

7" 

8'  11" 

9' 

2" 

9' 

6" 

400 

410.27 

7'  2" 

7' 

5" 

7'  9" 

8' 

0" 

8' 

3" 

500 

510  27 

6'  5" 

6' 

8" 

6'  11" 

7' 

2" 

7' 

5" 

600 

610.27 

5'  10" 

6' 

1" 

6'  4" 

6' 

7" 

6' 

9" 

6 

3% 

67.5 

177.98 

63 .28 

15.95 

100 

115  .95 

18'  11" 

20'  11" 

21' 

9" 

125 

140.95 

17'  6" 

18'  11" 

19' 

8" 

.20'  5" 

21' 

2" 

150 

165  95 

16'  6" 

17'  6" 

18' 

2" 

18'  10" 

19' 

6" 

20' 

2" 

200 

215.95 

15'  4" 

15' 

11" 

16'  6" 

17' 

1" 

17' 

8" 

250 

265  95 

13'  10" 

14' 

4" 

14'  11" 

15' 

5" 

15' 

11" 

300 

315  .95 

12'  8" 

13' 

2" 

13'  8" 

14' 

2" 

14' 

7" 

400 

415.95 

11'  0" 

11' 

6" 

11'  11" 

12' 

4" 

12' 

9" 

500 

515  .95 

9'  11" 

10' 

4" 

10'  8" 

11' 

1" 

11' 

5" 

600 

615.95 

9'  1" 

9' 

5" 

9'  10" 

10' 

2" 

10' 

6" 

700 

715.95 

8'  5" 

8' 

9" 

9'  1" 

9' 

5" 

9' 

9" 

800 

815.95 

7'  11" 

8' 

2" 

8'  6" 

8' 

10" 

9' 

1" 

8 

7H 

90  .0 

421 .88 

112.50 

21 .25 

200 

221.25 

20'  2" 

21' 

0" 

2l'  10" 

250 

271  .25 

18'  3" 

19' 

0" 

19'  8" 

20' 

4" 

21' 

1" 

300 

321.25 

16'  9" 

17' 

5" 

18'  1" 

18' 

9" 

19' 

4" 

400 

421 .25 

14'  7" 

15' 

2" 

15'  9" 

16' 

4" 

16' 

11" 

500 

521.25 

13'  2" 

13' 

8" 

14'  2" 

14' 

8" 

15' 

2" 

600 

621.25 

12'  1" 

12' 

6" 

13'  0" 

13' 

6" 

13' 

11" 

700 

721.25 

11'  2" 

11' 

8" 

12'  1" 

12' 

6" 

12' 

11" 

800 

821.25 

10'  6" 

10' 

11" 

11'  4" 

11' 

8" 

12' 

1" 

10 

9  N 

114.0 

857.38 

180.50 

26  91 

300 

326.91 

21'  0" 

21' 

10" 

400 

426.91 

18'  4" 

19' 

1" 

19'  10" 

20' 

7" 

21' 

3" 

500 

526.91 

16'  7" 

17' 

3" 

17'  11" 

18' 

6" 

19' 

1" 

600 

626.91 

15'  2" 

15' 

10" 

16'  5" 

17' 

0" 

17' 

6" 

700 

726  91 

14'  1" 

14' 

8" 

15'  3" 

15' 

9" 

16' 

3" 

800 

826.91 

13'  3" 

13' 

9" 

14'  3" 

14' 

9" 

15' 

3" 

900 

926.91 

12'  6" 

13' 

0" 

13'  6" 

13' 

11" 

14' 

5" 

1000 

1026.91 

11'  10" 

12' 

4" 

12'  10" 

13' 

3" 

13' 

8" 

Reprinted  by  permission  from  Structural  Timbers  of  Douglas  Fir,  published  by  Weyerhaeuser’s  Forest  Products. 

*  Table  based  on  a  deflection  of  jV  of  an  inch  per  foot. 
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me  DUPLEX  HANGELL  Co. 

CLEVELAND,  OHIO 


Table  IX 

YELLOW  PINE  COLUMNS 

(Actual  size) 

SAFE  LOADS  IN  TONS  OF  2000  POUNDS 
Based  on  the 
WINSLOW  FORMULA 

(Chicago  Building  Ordinance) 

Square  end  bearing  and  symmetrically  loaded.  For  formula,  see  Page  35. 


Nominal 

Size 

Inches 

Actual 

Size 

Inches 

Area 

Sq.  In. 

1/d. 

Length 
in  Feet 

Compression  Parallel  to  the  Grain 

Pounds  per  Square  Inch 

1000 

1100 

1300 

1500 

6  x  6 

5 A  x  SA 

30H 

17.5 

8 

11.82 

13.00 

15.36 

17.72 

it 

tt 

tt 

21.8 

10 

11.01 

12.11 

14.31 

16.51 

it 

it 

ti 

26.2 

12 

10.18 

11.19 

13.23 

15.27 

tt 

it 

it 

30.5 

14 

9.35 

10.29 

12.15 

14.01 

8x8 

FA  X  7  a 

56  M 

12.8 

8 

23.64 

26.00 

30.73 

35.45 

it 

tt 

it 

16.0 

10 

22.50 

24.75 

29.25 

33.75 

ii 

tt 

tt 

19.2 

12 

21.37 

23.51 

27.79 

32.07 

tt 

tt 

it 

22.4 

14 

20.25 

22.27 

26.31 

30.35 

u 

u 

it 

25.6 

16 

19.12 

21.03 

24.85 

28.67 

u 

u 

it 

28.8 

18 

18.00 

19.80 

23.40 

27.00 

tt 

tt 

it 

32.0 

20 

16.87 

18.56 

21.94 

25.32 

10  x  10 

9A  x  9A 

90  A 

10.1 

8 

39.42 

43.36 

51.24 

59.13 

u 

it 

ii 

12.6 

10 

38.03 

41.83 

49.43 

57.05 

tt 

tt 

ii 

15.2 

12 

36.55 

40.20 

47.51 

54.82 

tt 

tt 

it 

17.7 

14 

35.20 

38.72 

45.76 

52.80 

tt 

tt 

ti 

20.2 

16 

33.84 

37.22 

43.99 

50.75 

tt 

it 

ii 

22.7 

18 

32.32 

35.55 

42.01 

48.48 

tt 

it 

ii 

25.3 

20 

30.85 

33.93 

40.10 

46.27 

12  x  12 

ii Ax  ii A 

132  A 

8.3 

8 

59.51 

65.46 

77.36 

89.26 

it 

tt 

U 

10.4 

10 

57.53 

63.28 

74.78 

86.29 

it 

u 

tt 

12.5 

12 

55.78 

61.36 

72.52 

83.68 

it 

u 

ii 

14.6 

14 

54.10 

59.51 

70.33 

81.15 

u 

it 

it 

16.7 

16 

52.24 

57.46 

67.91 

78.35 

it 

tt 

ti 

18.8 

18 

50.58 

55.64 

65.76 

75.88 

it 

tt 

ii 

20.9 

20 

48.93 

53.82 

63.60 

73.39 

14  x  14 

13A*13A 

182)4 

7.1 

8 

82.93 

91.22 

107.80 

124.39 

it 

ti 

8.9 

10 

81 . 10 

89.21 

105.43 

121.65 

ti 

it 

it 

10.7 

12 

79.27 

87.20 

103.06 

118.91 

it 

it 

12.4 

14 

76.96 

84.65 

100.04 

115.43 

it 

it 

tt 

14.2 

16 

74.97 

82.46 

97.46 

112.46 

it 

it 

it 

16.0 

18 

72.90 

80.19 

94.77 

109.35 

ti 

it 

17.8 

20 

71.07 

78.18 

92.40 

106.62 

16  x  16 

15A  X  15^2 

240)4 

6.2 

8 

110.84 

121.92 

144.09 

166.25 

ii 

7.7 

10 

109.00 

119.90 

141 . 70 

163.50 

ii 

it 

9  3 

12 

106.15 

116.76 

137.99 

159.22 

it 

10.8 

14 

103.86 

114.24 

135.01 

155.78 

ii 

12.4 

16 

101.44 

111.58 

131.87 

152.15 

it 

14.0 

18 

99.05 

108.95 

128.76 

148.57 

tt 

15.5 

20 

96.86 

106.55 

125.92 

145.29 

18  x  18 

17 A  X  17)^ 

306)4 

5.5 

8 

142.55 

156.80 

185.31 

213.82 

6.9 

10 

139.90 

153.89 

181.87 

209.85 

ii 

8.2 

12 

137.54 

151.29 

178.80 

206.31 

it 

9.6 

14 

134.75 

148.22 

175.17 

202.12 

11.0 

16 

132.11 

145.32 

171.74 

198.16 

12.3 

18 

129.74 

142.71 

168.66 

194.60 

tt 

13.7 

20 

127.09 

139.80 

165.22 

190.64 

Reprinted  from  Southern  Pine  Manual  by  permission. 
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Table  X 


TABLE  OF  SAFE  BEARING  LOADS  IN  TONS  OF  2,000  POUND 
UNITS  FOR  SQUARE  END  DOUGLAS  FIR 
COLUMNS  SYMMETRICALLY  LOADED 


Based  on  the  formula  adopted  by  the  American  Railway  Engineering  Association 

Working  Unit  Stress  =  C  (1— l/60d)  1  =  Length  of  Column,  in  inches. 

d  =  Least  side  or  diameter,  in  inches. 

C  =  Safe  Fiber  stress  in  end  compression  in  pounds  per  square  inch.  When  1/d  is  less  than  15,  use  “C”. 


Values  in  this  table  are  based  on  surfaced  sizes.  To  get  values  for  rough  sizes,  multiply  bearing  load  by 
multiplying  factor  in  bold  face  in  same  horizontal  line.  To  get  cross-section  of  rough  size,  multiply  area  given 
by  factor  in  bold  face  directly  below. 


SIZE 

Area 

Cross 

Section 

Length 

of 

Column 

1/d 

Multiply¬ 
ing  Factor 

SAFE  BEARING  LOADS  IN  TONS  OF 

2000  POUND  UNITS  FOR  VALUES  OF 
“C”  AS  INDICATED 

Rough 

Surfaced 

S1S1E 

or 

S4S 

1000 

1100 

1300 

1500 

In. 

In. 

Sq.  In. 

Ft. 

6  x  6 

5  A  x  5  y% 

30.25 

8 

17.5 

1.23 

10.69 

11.76 

13.90 

16.00 

1  19 

10 

21.8 

1.25 

9.60 

10.56 

12.48 

14.41 

12 

26.2 

1.27 

8.50 

9.35 

11.05 

12.75 

14 

30.5 

1.29 

7.42 

8.17 

9.65 

11.14 

8 

12.8 

1.14 

28.13 

30.94 

36.55 

42.19 

10 

16.0 

1.16 

20.59 

22.65 

26.76 

30.88 

8x8 

7  A*  7  A 

56.25 

12 

19.2 

1.17 

19.09 

21.00 

24.82 

28.64 

1.14 

14 

22  .4 

1.18 

17.60 

19.36 

22.88 

26.41 

16 

25.6 

1.19 

16.09 

17.70 

20.91 

24.13 

18 

28.8 

1.20 

14.59 

16.05 

18.97 

21 .89 

8 

10.1 

1.11 

45.12 

49.64 

58.66 

67.69 

10 

12.6 

1.11 

45.12 

49.64 

58.66 

67.69 

10  x  10 

9  A  x  9  A 

90.25 

12 

15.2 

1.13 

33.62 

36.98 

43.70 

50.43 

111 

14 

17.7 

1.13 

31.77 

34.94 

41.30 

47.65 

16 

20.2 

1.14 

29.87 

32.86 

38.84 

44.81 

18 

22.7 

1.14 

28.02 

30.83 

36.43 

42.04 

20 

25.3 

1.15 

26.08 

28.69 

33.90 

39.12 

8  to 

8.3 

1.09 

66. 12 

72.74 

85.96 

99.19 

14 

14.6 

1.09 

66  12 

72.74 

85.96 

99.19 

12  x  12 

11 A  x  11 A 

132.25 

16 

16.7 

1.11 

47.67 

52.49 

61.98 

71.51 

1.09 

18 

18.8 

1.11 

45.36 

49.89 

58.97 

68.04 

20 

20.9 

1.11 

43.04 

47.35 

55.96 

64.57 

22 

23.0 

1.12 

40.73 

44.81 

52.95 

66.10 

24 

25.0 

1.12 

38.48 

42.33 

50.03 

57.73 

8  to 

7.1 

1.08 

91.12 

100.24 

118.46 

136.69 

16 

14.2 

1.08 

91.12 

100.24 

118.46 

136.69 

14  x  14 

13 A  x  13H 

182.55 

18 

16.0 

1.09 

66.70 

73.38 

86.71 

100.06 

1  08 

20 

17.8 

1.09 

64.06 

70.46 

83.28 

96.09 

22 

19.6 

1.09 

61.32 

67.46 

79.72 

91.98 

24 

21.3 

1.10 

58.68 

64.55 

76.29 

88.03 

10  to 

7.7 

1.07 

120.12 

132.14 

156.16 

130.19  • 

16  x  16 

15 J4  x  15A 

240.25 

18 

14.0 

1.07 

120.12 

132.14 

156.16 

130.19 

1  07 

20 

15.5 

1.08 

88.89 

97.78 

115.56 

133.34 

22 

17.0 

1.08 

86.01 

94.61 

111.86 

129.01 

24 

18.6 

1.08 

82.76 

91.04 

107.59 

124.15 

10  to 

6.9 

1.06 

153.12 

168.44 

198.06 

229.69 

18  x  18 

17  A  x  17  A 

306.25 

20 

13.7 

1.06 

153.12 

168.44 

198.06 

229.69 

1.06 

22 

15.1 

1.07 

114.54 

125.99 

148.95 

171.81 

24 

16.5 

1.07 

110.86 

121.95 

144.12 

166.30 

Table  X  adapted  from  Structural  Timbers  of  Douglas  Fir,  by  permission  of  Weyerhaeuser’s  Forest  Products. 
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me  DUPLEX  HANGE3E  Go 

CLEVELAND,  OHIO 


Table  XI 


SAFE  LOADS  IN  POUNDS  UNIFORMLY  DISTRIBUTED 

FOR  YELLOW  PINE  BEAMS 


(Actual  size) 

Beams  supported  at  both  ends 


The  loads  given  include  the  weight  of  the  beam  and  are  the  safe  bending  load  uniformly  distributed  and  corresponds  to  the  extreme 
fiber  stress. 

Fiber  stress  1800  pounds  per  square  inch,  horizontal  shearing  stress  175  pounds  per  square  inch,  modulus  of  elasticity  1,620,000 
pounds  per  square  inch. 


Nominal 

Actual 

SPAN  IN  FEET 

Size 

Size 

10 

Feet 

12 

Feet 

14 

Feet 

16 

Feet 

18 

Feet 

20 

Feet 

22 

Feet 

24 

Feet 

2x6 

2x8 

lh  X  5^8 

1  Y%  X  7  54 

1028 

1828 

857 

1526 

1306 

1142 

2  x  10 

1  %  x  9  Vi 

2933 

2444 

2095 

1833 

1629 

1466 

2x12 

1  %  x  1 1  Vi 

4298 

3582 

3070 

2686 

2388 

2149 

1954 

1791 

2  x  14 

1%  x  13^ 

5316 

4556 

3987 

3544 

3190 

2900 

2658 

2  x  16 

IH  x  15V2 

6008 

5257 

4673 

4206 

3824 

3505 

3  x  6 

2 H  x  5V2 

1663 

1386 

3x8 

2%  x  iy2 

3093 

2578 

2210 

1934 

3  x  10 

2%  x  9V2 

4963 

4136 

3545 

3102 

2758 

2481 

3  x  12 

2H  x  wy2 

7273 

6061 

5195 

4546 

4041 

3636 

3306 

3031 

3  x  14 

2%  x  13 y2 

8353 

7159 

6264 

5568 

5012 

4556 

4176 

3  x  16 

2^4  x  15^4 

9438 

8258 

7341 

6606 

6006 

5505 

4x6 

3  24  X  5  24 

2294 

1912 

4x8 

334  X  iy2 

4219 

3516 

3014 

2637 

4  x  10 

3?4  x  9l/2 

6769 

5641 

4835 

4230 

3760 

3384 

4  x  12 

324  X  11 24 

9919 

8266 

7085 

6199 

5510 

4959 

4509 

4133 

4  x  14 

324  X  13M 

11391 

9764 

8543 

7594 

6834 

6213 

5695 

4  x  16 

324x1514 

12870 

11262 

10010 

9009 

8190 

7508 

6  x  8 

5 14  X  714 

6187 

5156 

4420 

3867 

6  x  10 

514  X  914 

9927 

8273 

7091 

6205 

5515 

4964 

6  x  12 

514  X  1124 

14547 

12123 

10391 

9092 

8082 

7274 

6612 

6061 

6  x  14 

524  x  1324 

16710 

14323 

12532 

11140 

10026 

9914 

8355 

6  x  16 

5  24  X  1524 

18877 

16517 

14682 

13214 

12012 

11012 

8x8 

724  x  724 

8437 

7031 

6027 

5273 

•  .  . 

8  x  10 

724  x  9  24 

13537 

11281 

9669 

8461 

7521 

6768 

8  x  12 

724  x  1124 

19837 

16531 

14169 

12398 

11021 

9918 

9017 

8265 

8  x  14 

724  X  1314 

22781 

19526 

17086 

15187 

13688 

12426 

11390 

8  x  16 

724  x  1524 

25741 

22524 

20021 

18019 

16381 

15015 

10  x  12 

924  x  1124 

25127 

20939 

17948 

15705 

13959 

12564 

11421 

10469 

10  x  14 

924  x  13  24 

28856 

24734 

21642 

19237 

17313 

15740 

14428 

10  x  16 

914  x  1524 

32605 

28529 

25359 

22824 

20749 

19019 

12  x  12 

1124  x  1124 

30417 

25348 

21727 

19011 

16898 

15209 

13826 

12674 

12  x  14 

1114  x  13J4 

34931 

29941 

26198 

23287 

20958 

19053 

17465 

12  x  16 

1124  x  1514 

39469 

34536 

30698 

27629 

25117 

23024 

12  x  18 

1124  x  1714 

44024 

39132 

35219 

32017 

29349 

14  x  14 

1324  x  13 14 

41006 

35148 

30754 

27337 

24604 

22367 

20503 

14  x  16 

1324  x  15  24 

46334 

40542 

36037 

32434 

29485 

27028 

14  x  18 

1324  x  1714 

51679 

45938 

41344 

37585 

34453 

16  x  18 

15J4  x  1724 

59336 

52743 

47469 

43153 

39557 

By  referring  to  Table  VI,  page  55  we  note  that  the  working  stresses  of  Douglas  Fir  and  Southern  Yellow  Pine  are 
practically  identical.  We  may  therefore  use  the  table  above  for  Douglas  Fir  beams  as  well  as  Yellow  Pine. 


Table  XII 

HOLDING  POWER  OF  LAG  SCREWS 


Tests  (a)  by  A.  J.  Cox,  University  of  Iowa,  1891  and  (b)  by  Watertown  Arsenal,  1884. 


KIND  OF  WOOD 

Diam.  of 

Screw 

Length  of 

Screw 

Holding  power  per 
Inch  of  Penetration, 
Lb. 

Method  of  Applying  Screw 

White  Oak . 

Vs" 

4^" 

1780  (b) 

In  y  hole. 

White  Oak . 

9  n 

TS 

3" 

2160  (b) 

In  fs"  hole. 

White  Oak . . 

lA" 

4 

1950  (b) 

In  yy  hole. 

Yellow  Pine . 

%" 

4" 

950  (b) 

In  y2"  hole. 

White  Cedar  (Unseasoned) . 

H" 

4" 

860  (b) 

In  y  "  hole. 

White  Pine. . . 

K" 

2  Vi" 

1060  (a) 

No  hole. 

White  Pine . 

A" 

4  H" 

1270  (a) 

No  hole. 

White  Pine  . . 

Douglas  Fir . 

6y2" 

1580  (a) 

No  hole. 

Use  y2"  values  given  for  White  Oak. 

Adapted  from  table  in  Mark’s  Mechanical  Engineers  Pocket  Book  and  reprinted  by  permission  from  McGraw  Hill  Book  Co.,  publishers. 
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Malleable  Iton^  Steel  Hangers 


TELEGRAPHIC  CODE 


Ship  at  once  by  freight:  RESULT.  Ship  at  once  by  express:  RELY. 

For  the  convenience  of  our  customers  who  wish  to  wire  their  orders  we  have  compiled  the  following  code.  By  the  use  of  it  a  con¬ 
siderable  saving  in  telegraphic  charges  is  made. 


For  instance:  “Send  today  by  express,  200  No.  14  Joist  Hangers,  seventy  No.  140  Wall  Hangers,  Twelve  Post  Caps  ten  by  ten 
Post,  10“  Girder”  can  be  put  in  the  following  short  message:  “Rely  two  hundred  table,  seventy  tent,  twelve  tongue.” 


DUPLEX  STEEL  POST  CAPS 


6x  6  Post  Cap  to  carry  6-inch  girder . Toast 

6x  6  Post  Cap  to  carry  8-inch  girder . Tort 

6x  6  Post  Cap  to  carry  10-inch  girder . Tory 

8x  8  Post  Cap  to  carry  6-inch  girder . Twist 

8x  8  Post  Cap  to  carry  8-inch  girder . Toil 

8x  8  Post  Cap  to  carry  10-inch  girder . Toss 

8x  8  Post  Cap  to  carry  12-inch  girder . Totter 

10x10  Post  Cap  to  carry  6-inch  girder . Token 

10x10  Post  Cap  to  carry  8-inch  girder . Tone 

10x10  Post  Cap  to  carry  10-inch  girder . Tongue 

10x10  Post  Cap  to  carry  12-inch  girder . Touch 

10x10  Post  Cap  to  carry  14-inch  girder . Tourist 

10x10  Post  Cap  to  carry  16-inch  girder . Tourney 

12x12  Post  Cap  to  carry  8-inch  girder . Toyman 

12x12  Post  Cap  to  carry  10-inch  girder . Tragedy 

12x12  Post  Cap  to  carry  12-inch  girder . Tower 

12x12  Post  Cap  to  carry  14-inch  girder . Toward 

12x12  Post  Cap  to  carry  16-inch  girder . Torpor 

14x14  Post  Cap  to  carry  10-inch  girder . Tradition 

14x14  Post  Cap  to  carry  12-inch  girder . . Trail 

14x14  Post  Cap  to  carry  14-inch  girder . Top 

14x14  Post  Cap  to  carry  16-inch  girder . Topple 

14x14  Post  Cap  to  carry  18-inch  girder . Topaz 

16x16  Post  Cap  to  carry  12-inch  girder . Treble 

16x16  Post  Cap  to  carry  14-inch  girder  . Trench 

16x16  Post  Cap  to  carry  16-inch  girder .  Trumpet 

16x16  Post  Cap  to  carry  18-inch  girder . Truant 

16x16  Post  Cap  to  carry  20-inch  girder . Trudge 

18x18  Post  Cap  to  carry  16-inch  girder . Tar 

18x18  Post  Cap  to  carry  18-inch  girder . Total 

18x18  Post  Cap  to  carry  20-inch  girder . Tenement 

20x20  Post  Cap  to  carry  20-inch  girder . Topic 

DUPLEX  COMBINATION  POST  CAPS 

6x  6  Post  Cap  to  carry  6-inch  girder . Campus 

6x  6  Post  Cap  to  carry  8-inch  girder . Calico 

6x  6  Post  Cap  to  carry  10-inch  girder . Calcium 

8x  8  Post  Cap  to  carry  6-inch  girder . Camel 

8x  8  Post  Cap  to  carry  8-inch  girder . Caliber 

8x  8  Post  Cap  to  carry  10-inch  girder . Canary 

8x  8  Post  Cap  to  carry  12-inch  girder . Cunard 

10x10  Post  Cap  to  carry  6-inch  girder . Cannon 

10x10  Post  Cap  to  carry  8-inch  girder . Cane 

10x10  Post  Cap  to  carry  10-inch  girder . Candy 

10x10  Post  Cap  to  carry  12-inch  girder . Canopy 

10x10  Post  Cap  to  carry  14-inch  girder . Canoes 

12x12  Post  Cap  to  carry  8-inch  girder . Captive 

12x12  Post  Cap  to  carry  10-inch  girder . Captain 

12x12  Post  Cap  to  carry  12-inch  girder . Capital 

12x12  Post  Cap  to  carry  14-inch  girder  . Cardinal 

12x12  Post  Cap  to  carry  16-inch  girder . Careful 

14x14  Post  Cap  to  carry  10-inch  girder . Casting 

14x14  Post  Cap  to  carry  12-inch  girder . Casement 

14x14  Post  Cap  to  carry  14-inch  girder . Carriage 

14x14  Post  Cap  to  carry  16-inch  girder . Catch 


JOIST  HANGERS 

No.  10  Joist  Hangers . Tab 

No.  14  Joist  Hangers . Table 

No.  15  Joist  Hangers . Tack 

No.  16  Joist  Hangers . Tall 

No.  18  Joist  Hangers . Talent 

No.  20  Joist  Hangers . Taffy 

No.  21  Joist  Hangers . Tank 

No.  2 IX  Joist  Hangers . Temper 

No.  28  Joist  Hangers . Tramp 

No.  28X  Joist  Hangers .  Teller 

No.  60  Joist  Hangers . Task 

No.  60X  Joist  Hangers . Trot 

No.  80  Joist  Hangers . Teacher 

No.  90  Joist  Hangers . Tea 

No.  91  Joist  Hangers . Technic 

No.  92  Joist  Hangers . Teetotal 

No.  93  Joist  Hangers . Teaspoon 

No.  35  R.  &  L.  Joist  Hangers . Team 

No.  75  R.  &  L.  Joist  Hangers . Tooth 

No.  77  R.  8s  L.  Joist  Hangers . Toothache 

WALL  HANGERS 

No.  100  Wall  Hangers . Tunnel 

No.  140  Wall  Hangers . Tent 

No.  180  Wall  Hangers . Tumor 

No.  150  Wall  Hangers . Tumbler 

No.  200  Wall  Hangers .  . Tulip 

No.  210  Wall  Hangers . Term 

No.  280  Wall  Hangers . Terror 

No.  600  Wall  Hangers . Thanks 

No.  800  Wall  Hangers . . Theatre 

No.  1000  Wall  Hangers  .  . Thief 

EXTRA  HEAVY  WALL  HANGERS 

No.  600  E.  H.  Wall  Hangers . Thin 

No.  800  E.  H.  Wall  Hangers . Thirst 

No.  1000  E.  H.  Wall  Hangers . Thistle 

No.  1200  E.  H.  Wall  Hangers . Thorn 

No.  1400  E.  H.  Wall  Hangers . Throat 

No.  1600  E.  H.  Wall  Hangers . Thumb 

No.  1800  E.  H.  Wall  Hangers . Thumbing 

DUPLEX  CONCRETE  BLOCK  HANGERS 

No.  9  Concrete  Hanger  . Lumber 

No.  11  Concrete  Hanger . Loyal 

No.  13  Concrete  Hanger . Locket 

I-BEAM  HANGERS 

No.  2  I-Beam  Hangers . Thunder 

No.  4  I-Beam  Hangers . Tie 

No.  6  I-Beam  Hangers . Tip 

No.  8  I-Beam  Hangers . Tingle 


DUPLEX  MALLEABLE  IRON  WALL  PLATES 


For  6-inch  Beams  .  . 
For  8-inch  Beams  .  . 
For  10-inch  Beams  . 
For  12-inch  Beams  .  .  . 
For  14-inch  Beams.  .  .  i 
For  16-inch  Beams  . 
For  18-inch  Beams  .  . 


Silver 

Signal 

Silk 

Sinking 

Sipping 

Similar 

Sitting 


DUPLEX  WALL  BOXES 


12x14 . Something 

12x16 . Song 

12x18 . Sonnet 


6x10 . Soap 

6x12 . Sober 

6x14 . Social 

6x16 . Socket 

8x10  . Soft 

8x12 . .Soda 

8x14 . Solar 

8x16 . Soldier 

8x18 . Solo 

10x12 . Solemn 

10x14 . Solicitor 

10x16 . Solitary 

10x18  . Solution 

10x20 . Solvent 

12x12 . Somber 


12x20 . 

. Soon 

14x14 . 

. South 

14x16 . 

. Sordid 

14x18 . 

. Sorrow 

14x20 . 

. Soul 

16x16 . 

. Sound 

16x18 . 

. Soup 

16x20 . 

. Southern 

16x22 . 

. Souvenir 

18x18 . 

18x20 . 

Span 

18x22 . 

. Spark 

I-BEAM  SHELF  HANGERS 

No.  2  I-Beam  Shelf  Hangers . 

No.  4  I-Beam  Shelf  Hangers . 

No.  6  I-Beam  Shelf  Hangers . 

No.  8  I-Beam  Shelf  Hangers . 

I-BEAM  BOX  HANGERS 

No.  2  I-Beam  Box  Hangers . 

No.  4  I-Beam  Box  Hangers . 

No.  6  I-Beam  Box  Hangers . 

No.  8  I-Beam  Box  Hangers . 

No.  10  I-Beam  Box  Hangers . 

No.  12  I-Beam  Box  Hangers . 

No.  14  I-Beam  Box  Hangers . 

POST  BASES 

6x  6  Post  Bases . . 

8x  8  Post  Bases . 

10x10  Post  Bases . 

12x12  Post  Bases . 

14x14  Post  Bases . 

16x16  Post  Bases . . 

18x18  Post  Bases . 

20x20  Post  Bases . 


Titter 

Tincture 

Tinsel 

Tidbit 


Torque 

Topic 

Towsel 

Toxin 

Totem 

Tough 

Towline 


Town 

Tragic 

Traitor 

Trap 

Travel 

Treat 

Trifle 

Tribute 
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